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Erosional Modification of Landmarks in Western Kansas 
During Historic Time 

H. T. IT. SMITH, 

ITnxfisifA of Kansns 

Abstilxct: A study of Castle Rock and Monument Rock, two prominent 
landmarks in Govt' county, Kansas, based on their present condition, and on 
l)liotoj?raphs taken in 1889, 1892 and 1894, demonstrates the amount of erosion 
during the j)ast fifty years. This gives a measure for estimating total erosion 
under similai climatic conditions. 


INTRODUCTION 

T o THE geologist, it is axiomatic that the minor features of a 
landscape are ephemeral and ever-changing, and to all who have 
seen the work of rivers in flood the evidence for this is clear. The 
building and destruction of bars and islands, the undercutting of 
banks, the widening, deepening, or shifting of channels (cf. Smith, 
1940) , alt these may be effected literally overnight. Although attest- 
ing to the efficacy of gradational processes, however, these more 
striking phenomena do not afford a direct basis for appraising the 
over-all modification of the land surface, and, indeed, may be mis- 
leading. They represent localized and intensified effects along com- 
paratively narrow zones, bordering the stream channels, small in 
proportion to the total area of the drainage basins. Furthermore, 
erosion and deposition go hand in hand along rivers; the balance 
between the two is sometimes difficult to ascertain, and in fact is 
frequently shifted, even reversed, from time to time. And it may be 
added that the sedimentary materials directly involved in the work 
of streams are, to a large extent, undergoing a secondary reworking, 
having first been prepared and launched on their downward course 
by other less spectacular but more all-pervasive processes. Thus to 
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arrive at any adequate concept of the true rate and nature of modi- 
fication of the landscape in a given region, it is necessary to look to 
the primary gathering grounds of the detrital materials — to the hills 
and slopes of the interstream areas, where the effects of erosion, 
however seemingly imperceptible, may be studied free from the 
complications of the minor epicycles of degradation and aggradation 
superimposed on the more steady progress of the erosion cycle 
proper. 

Studies on the actual progress of weathering and slope recession 
are best made through a comparison of detailed records, such as 
photos, of the same localities at widely separated points in time. 
Opportunities for such comparisons come infrequently, and there- 
fore are of particular interest when found, however limited or frag- 
mentary the record. A typical example of such a study has been 
given by Bryan and La Rue (1927). A similar ease, though in a 
distinctly different climatic and geologic setting, is provided in Gove 
county, western Kansas, where two prominent landmarks, Castle 
Rock and Monument Rock, photographed some fifty years ago, are 
seen to have changed appreciably during the intervening years. A 
detailed description of these features is given on the following pages, 
l)refaced by a brief resume of their climatic setting. 

CLIMATE 

Since climate plays an important part in governing the nature and 
rate of the erosional attack on rock, the broader significance of any 
particular example of erosional phenomena can be fully appreciated 
only in the light of its own climatic environment. The following 
summary of climatic conditions in Gove county (Flora, 1932) is 
therefore included in this paper. 

The climate prevalent in Gove county may be classed as semiarid. 
Records at Gove, Ness City, Scott City, and Wakeeney indicate that 
the average annual rainfall is about 20 inches. In wet years, how- 
ever, the rainfall ranges up to more than 30 inches, and in dry years 
it declines to less than 10 inches. The greater part of the rainfall 
comes during the summer months, reaching a maximum in June or 
July. January is the month of least precipitation. During the win- 
ter, a part of the precipitation occurs as snowfall, which averages 
close to 20 inches. Generally, however, the ground is not covered 
for more than a week at a time. Hail storms are common during 
the summer, and frequently are of sufficient severity to inflict serious 
damage on crops. 
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Temperature varies widely through the year. Average monthly 
temperatures as recorded at Wakeeney range from about 30® in Jan- 
uary to about 77® in July. Average monthly maxima, however, range 
from about 43° to 92® for the same months, and average monthly 
minima from about 17® to 64®. The highest recorded tempera- 
ture in the area was 111® at Wakeeney, and the lowest recorded tem- 
perature — 31® at Healy. Daily temperature ranges are frequently 
30°, and not uncommonly 40® to 50®. The average date of the last 
killing frost in spring is late in April or early in May, and the aver- 
age date of the first killing frost in fall is in the first half of October. 

Detailed data on sunshine and cloudiness are not available for 
the immediate area concerned, but data from other areas in the same 
general region suggest that probably about 50 percent of the days 
of the year are clear, about 30 percent partly cloudy, and 20 percent 
cloudy. 

Detailed figures on relative humidity and rate of evaporation are 
not available, but it is known that the former is low and the latter 
very high. At Tribune, some 70 miles farther west, recorded rates 
of evaporation during the summer range up to more than 16 inches 
per month. 

CASTLE ROCK 

Castle Rock is a towerlike mass of Niobrara shale and chalk, 
about 55 feet in height, located in southeastern Gove county (Fig. 1), 
in SW 1/4 1; T. 14 S., R. 26 W. It occurs about 1 mile south of 

Hackberry creek, near the head of a broad, pediment-like slope 
(cf. Frye and Smith, 1942), rising gently from the inner valley of 



Fig. 1. Location map; C represents the location of Castle Rock, and 
M the location of Monument Rock. 
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the stream to a low upland flat capped by beds of the Ogallala for- 
mation. It represents an erosion residual which chanced to be left 
isolated as the main slope was pushed back toward the divide. 

The lower part of Castle Rock is composed of thin-bedded grayish 
calcareous shale, and the upper part is made of medium to thick 
bedded, gray to buff chalk. The lower part is cut by innumerable 
small cracks, joints, and veinlets. It is probable that the general 
form of the feature is at least partially controlled by more per- 
sistent joints. 

Williston, in 1897 (p. 240), commented as follows on Castle Rock: 

''Weathering has left the exposed chalk in many places eroded into pictur- 
esque objects. The famous Castle Rock, in the valley of the Hackberry about 
ten miles from its mouth is a lone pyramid several hundred yards from the 
upland. My first knowledge of the Rock dates from October, 1874, and since 
that time I have seen but little evidence of erosion. In various places through- 
out the chalk beds of the Smoky Hill river I have observed marks scratched 
by myself eighteen years previously that appeared as clear almost as when 
they were made. The erosion in general is not nearly so rapid as one would 
think. The smooth, worn surfaces made on the projecting angles of many low 
cliffs by the buffaloes are still to be seen nearly as smooth as they were twenty 
years ago.” 

For purposes of comparing the past and present form of Castle 
Rock, two photos are available, taken from two different angles. 
One published by Williston in 1897 (opp. p. 40), and dated 1894, is 
reproduced here a part of Plate I. Another, shown here in Plate II, 
was originally published by Hay in 1889 (p. 102), and may be as- 
sumed to have been taken at least one year previously. In order 
to permit detailed comparisons, I rephotographed Castle Rock in 
1941 from approximately the same point as those from which the 
original photos were taken, as nearly as could be determined by in- 
spection. It may be noted, however, that the perspective in my 
photos is probably not exactly the same as that of the original 
photos, owing both to differences in the angular field of the cameras 
used, and to slight differences in camera position and orientation. 

On comparing the two sets of photos, certain obvious changes may 
be observed. The block at a has disappeared. The sides have been 
undercut at 6, c, g, and k. The crack at d and the cleft at e have 
been deepened. The fallen debris at / has been reduced. The shoul- 
der at h has been lowered, the knob at i has been flattened, and the 
slope at j has been worn back. The beds at the horizon of I have 
been more deeply etched. And, finally, the base of the caprock, at 



Plate II. Earlier and later views of Castle Rock, looking north. The 
upper photo is from Hay U889). Points which show also in Plate I are 
indicated by the same letters. 
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m, has been deeply recessed. Other changes of a minor character 
could be indicated, but the above suffice to show the general trend. 

By superimposing the profiles of Castle Rock as drawn from the 
earlier and later photos, a rough estimate of the amount of reduc- 
tion in cross-section area may be obtained. For Plate I, the figure 
obtained in this way is about 2.5 percent, and for Plate II it is about 
6 percent. On the basis of these figures, it would be of interest to 
attempt an estimate of the total length of time required for the com- 
plete reduction of Castle Rock. Direct extrapolation, however, 
would be erroneous, owing to various complicating factors, of which 
the following may be mentioned: (1) the rate of reduction is dif- 
ferent on different parts of the surface; (2) the rate of reduction is 
not constant on the same part of the surface — a long period of 
weathering with little change of form, for example, may pave the 
way for a sudden slabbing off of large masses of rock with abrupt 
change in form; (3) a given amount of reduction toward the base 
affects the reduction of superjacent surface areas by its undermining 
action, whereas the reduction of the upper slopes has negligible 
effect on areas beneath; (4) the rate of over-all reduction varies 
with the ratio of exposed surface area per unit volume of rock, and 
this ratio may be expected to change as the external form is irregu- 
larly modified by erosion. Making due allowance for these factors, 
however, it may be estimated that a period of time ranging from 
500 to 2,000 years will see the total destruction of Castle Rock. 

It may be concluded either that Williston underestimated the rate 
of erosion at Castle Rock, or that the rate has been accelerated since 
the time of his observations. It should be pointed out, however, 
that the rock of which Castle Rock is composed is comparatively 
weak, and that insofar as Williston’s other observations refer to 
more resistant members of the Niobrara formation, there arc as yet 
no grounds for questioning them. 

MONUMENT ROCK 

The Monument Rocks are a group of castellated erosion residuals 
located in southwestern Gove county (Fig. 1), along the common 
boundary line of secs. 33 and 34, T. 14 S., R. 31 W. The southern- 
most member of this group was photographed by Williston about 
1892 (Williston, 1893, opp. p. 108, and 1897, opp. p. 240), and was 
rephotographed by me in 1941. The two photos are shown together 
in Plate III. The rock belongs to the Niobrara formation, and is 
similar to that at Castle Rock, but is less jointed. 
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In 1897 (pp. 240-241), Williston wrote as follows concerning Mon- 
ument Rock: 

^‘One of the most famous landmarks of the Niobrara is the Monument 
Rocks on the Smoky Hill River. See Plate XXXV. When I first saw them 
in 1874 the place had been recently abandoned as the stage station of I he 
Overland stage route. A vortical crack in the main rock has deepened very 
much since that time and it is now but a question of a few years when it will 
topple over and be demolished.*’ 

A comparison of the photos in Plate III indicates that Williston^s 
prediction was rather ill-advised. The only changes to be seen after 
some fifty years are a slight deepening of the crack at a and slight 
undercutting at b and c. The reduction of cross-section area has 
been only about 0.75 per cent. If the cross-section shown in Plate 
III were representative of the feature as a whole, and erosion were 
to continue at the same rate as during the past fifty years, a period 
of from about 3,000 to 7,000 years would be required for the com- 
plete reduction of Monument Rock. Actually, however, the cross- 
section shown is considerably broader than the one at right angles, 
and it is probable that the length of time estimated above could be 
considerably reduced. 

EROSIONAL PROCESSES 

Rock weathering by disintegration is the basic process effecting 
the reduction of such forms as Castle Rock and the Monument 
Rocks. Weathering by solution may play a subordinate part. Small 
particles are loosened by the wedging action effected by hydration 
of shale lamina and bentonite seams, and perhaps also by the pres- 
sure of growing crystals of secondary derivation in minor cracks and 
crevices. Expansion and contraction produced by wetting and dry- 
ing and by diurnal temperature changes are probably significant 
also. It is doubtful, however, whether frost action plays any appre- 
ciable part. 

The actual dislodgement of particles is probably facilitated by the 
beating of rain and hail. Occasionally larger masses of rock arc 
brought down by direct falling or toppling after prolonged under- 
mining and weakening by weathering. One example of this may be 
seen in the upper photo of Plate 1, and others may be observed today 
around various members of the Monument Rocks. An additional 
factor difficult to evaluate is the work of man. Since Castle Rock 
is a favorite picnic spot, it is conceivable that climbing and hacking 
by visitors may have augmented the normal processes of reduction. 

Problematical also is the part which lightning may have played 



12 


The University Science Bulletin 


in cracking or dislodging rocks. Unconfirmed rumor has it that 
Castle Rock was so affected on at least one occasion. This, in- 
deed, would provide an acceptable explanation for the disappear- 
ance for the seemingly fairly stable knob at a on Plate I and II. 
Ample precedent for this supposition is found in the observations of 
several writers. Hallock, in 1901, described an actual instance of 
rock thoroughly shattered by a single stroke of lightning, and Bar- 
nett, in 1908, gave details on an occurrence of shattered rock best 
explained as a result of lightning. Andree (1934) relates that a 
large stone block was dislodged from a point near the top of one of 
the pyramids of Egypt by lightning. More recently, Laudermilk 
and Kennard (1938) found that rocks could be split experimentally 
by artificial lightning. 

Footing the steep sides of Castle Rock and the Monument Rocks 
are short slopes of moderate declivity resembling miniature pedi- 
ments (cf. Bradley, 1940). These foot slopes provide a gradient 
on which the finer weathered material may be carried outward by 
rain wash and rill work. 


CONCLUSIONS 

Weathefing and erosion of landforms carved in the Niobrara shale 
and chalk proceeds at a perceptible rate under the semiarid climatic 
regime of western Kansas. The rate of change varies in detail ac- 
cording to the lithology and structure of the rock. Within a period 
of a comparatively few thousand years, however, it is probable that 
many minor features will be obliterated, and the detailed lineaments 
of the landscape extensively modified. It is evident, nevertheless, 
that the carving of the broader features of the landscape — the mesas 
and the sloping plains — is an exceedingly slow process, to be reck- 
oned in terms of hundreds of thousands or millions of years, if the 
present rate of erosion is representative of longer spans of geologic 
time. It is possible, however, that the rate was somewhat greater 
during the more humid conditions which must have accompanied 
the glacial stages of the Pleistocene period, and that a dispropor- 
tionate part of the work of erosion took place under those conditions. 
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Mollusca of the Laverne Formation (Lower Pliocene) 
of Beaver County, Oklahoma 

A. BYHON LEONARD nnd DOROTHEA H. FRANZEN, 

UmvwMty of Kansas Museum of Natural Ilistoiv 

Abstract: The molluscan fauna of the Laverne formation, lower Pliocene, 
is described. The mollusks as now known comprise 24 species belonging? to 15 
j?enera and 10 families. Klovon of the species are described as new: Amnico- 
lidae — Calipyrgula hihhardi, (\ lurrindn, C. tumidn, C. acuta; Lymnaeidae — 
Lymnacn lavcrncuaia ; Planoribidae — HeUsoma valcna, H. goodrichi, H. paraU 
Iclum; Anrylidac — F( rmain d( presaua, F. anguatua; Piipillidae — Gnstrocopta 
anttridea. The literature concerning the formation is reviewed. The geology 
and the problem of the physical conditions prevailing during th(' deposition 
of the fossiliferous strata are discussed. 


INTRODUCTION 

T he name Laverne formation was first applied to sediments ex- 
posed in Harper and Beaver counties, Oklahoma, by V. V. 
Waite in an unpublished manuscript quoted by Gould and Lons- 
dale (1926). Chaney and Elias (1936) studied the fossil plants 
of this formation in Beaver county, and proving to their own satis- 
faction that they were post-Miocene in age, referred to these beds 
as lower Pliocene deposits, but did not clarify their relationship to 
the Ogallala formation. Hesse (Chaney and Elias, 1936, pp 47-51) 
reviewed the literature on the Laverne, and after studying the verte- 
brate fauna, classified these deposits as a zone in the Ogallala forma- 
tion. Smith (1940) recognized the presence of rocks which uncon- 
formably underlie typical Ogallala beds along the Cimarron river 
valley in Seward county, Kansas. Frye and Hibbard (1941) de- 
scribed these rocks in Meade and Seward counties, Kansas, and 
correlated them with the Laverne formation of Oklahoma. The 
Laverne formation was regarded by them as a distinct formation, 
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rather than a zone of the Ogallala, for the following reasons: ‘^(1) 
the unconformity that separates the Laverne from the Ogallala is the 
greatest break in sedimentation recorded in the Pliocene and Pleisto- 
cene section in the Meade basin. The beds of the Laverne dip at 
angles as great as fifteen degrees and are overlain by horizontal 
beds of the Ogallala; (2) the lithology of the Laverne is distinct 
from that of the overlying Ogallala — in fact, on a casual inspection 
these beds more closely resemble the underlying Cretaceous rocks 
than they do the Ogallala; and (3) it is a unit that is easily recogniz- 
able and mappable in the field. Frye and Hibbard, on the strength 
of these data and on the basis of the vertebrate fossils contained 
within the sediments, assign the Laverne formation to the lower 
Pliocene, but suggest the possibility that the lower part of the forma- 
tion may be upper Miocene in age. 

Dr. John C. Frye, Assistant Director, Kansas Geological Survey, 
comments (personal communication, 1943) upon the geology of the 
Laverne formation: ^The stratigraphy of the Laverne formation 
has not yet been adequately studied. Available data indicate that, 
in general, the lower part of the formation is composed domi- 
nantly of sandstone and shale, and the upper part consists largely 
of shale, silt, chalky limestone, and limestone. Most of the beds 
seem to be discontinuous and cannot be traced over the entire area, 
although certain types of lithology are characteristic and persistent. 
Hard, fine-grained limestone is the most resistant rock type and 
is prominently exposed along canyon sides; chalky limestone is 
well exposed in a few places and has been quarried locally for 
building stone; shale is best exposed where it occurs under ledges 
of dipping limestone; sandstone is best known from test holes; 
although the coarse-textured, locally derived channel deposits are 
well exposed at some localities in Beaver county, Oklahoma. The 
Laverne formation as studied in Kansas and in Beaver county, 
Oklahoma, consists of 25 to 40 percent sandstone, 30 to 50 percent 
shale and silt, and 20 to 30 percent limestone and chalky limestone. 
The total thickness of the formation probably exceeds 150 feet.^^ 
During the summers of 1941 and 1942, the senior author was 
afforded an opportunity of making a collection of mollusks from 
exposures of the Laverne formation near Gate, Beaver county, Ok- 
lahoma. Not more than a total of a day's time was available for 
study in the field, but three localities were selected for further study, 
and from each of them several large grain sacks of the matrix 
containing molluscan remains were taken. These three collecting 
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stations, from which were recovered the shells which form the 
basis of this report, are located south and southwest of Gate, Okla- 
homa. 

Locality 2. Five and a half miles south of Gate, in S. 32, T. 4N, 
R. 28E, where the Laveme is exposed in a road cut. The beds, 
which dip strongly at this place, consist largely of grayish-green 
shale and sandy silt, interbedded with thin strata containing car- 
bonized material and fossilized wood. 

Locality S. Six and a half miles south, one half mile west of Gate, 
in S. 5, T. 3N, R. 28E. This exposure, along the sides of a dry 
gulch, consists of reddish-gray, slightly sandy, fine silt overlain 
with cherty limestone. 

Locality 4- Six and a half miles south, two and one-half miles 
west of Gate, in S. 1, T. 3N, R. 27E, where bluish-gray shale is 
exposed on the sides of an eroded canyon. 

Although at present further field studies are impossible, it seems 
expedient to make the results of our preliminary study of the La- 
verne molluscan fauna available to those who may find them of 
value in stratigraphic and faunal studies in southwestern Kansas, 
western Oklahoma, and surrounding areas. This molluscan fauna 
is totally unlike any previous reported from the High Plains Ter- 
tiary deposits. 
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Systematic Description 
PELECYPODA 

Unionidab (d’Orbigny) Ortmann’ 

Unio sp. (?) 

The beds in which Waite (Chaney and Elias, op. cii, p. 50) 
states that . . . “clam shells are found in abundance,” have 
not been found by us, but near locality 3, a few poorly preserved 
individuals of some species of fresh-water mussel were found in 
sandy silt below limestone ledges. One of the better of these shells 
was submitted to Doctor Henry van der Schalie, of the Museum of 
Zoology, University of Michigan, who commented (personal com- 
munications, 1943), “The fresh-water specimen is clearly a mussel, 
but just where it should be placed is very uncertain. There are 
practically no characters on which to base a diagnosis ... to 
judge from its general appearance . . . it is not an Anodonta 
but more closely related to some of the many forms of so-called 
Unio which are known from these fresh-water deposits of the western 
plains and foot-hills.” 

Sphaerudae Dali 
Musculium Link 

Mwculium sp. ; Plate IV, Fig. 3. 

A few fragmentary shells, recognizable as belonging to the> genus 
Muaevlium, but too poorly preserved to allow specific determina- 
tion, were found associated with Pisidium. 

Pisidium C. Pfeiffer 

Pisidium abditum Haldemann; Plate IV, Fig. 1. 

Pisidium noveboracense Prime; Plate IV, Fig. 2. 

These two rather well-defined forms of Pisidium were submitted 
to Doctor Stanley T. Brooks of the Carnegie Museum, who identi- 
fied them, but commented (personal communication, 1943), “Abso- 
lute species are a rarity in the Sphaerids. They are ecological groups 
today; (Pisidium) abditum is not a species but the name of the pat- 
tern of those belonging to one group. ... So with novebora- 
cense.” These species of Sphaeriidae are not numerous in the three 
localities from which our collections were made, but field observa- 
tions indicate them to be locally abundant. 
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GASTROPODA 
VmPABiDAE (Gray) Gill 
Viviparus Montfort 

Viviparua sp.; Plate A, Fig. 6. 

A few broken shells, identified by Mr. Calvin Goodrich of the 
Museum of Zoology, University of Michigan, are Viviparus; how- 
ever, specific characters are lacking. 

Amnicolidae (Tryon) Gill 
CalipyrgtUa Pilsbry 

Calipyrguta hibbardi sp. nov. ; Plate IV, Fig. 7. 

Holotype. Number 980, Molluscan Collection, Univerdty of 
Kansas Museum of Natural History. 

Horizon and type locality. Laveme formation, lower Pliocene, 
locality No. 3, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis. An amnicolid snail of small size, with 7 strongly con- 
vex whorls, wound on the elongate spire typical of the genus. Cali- 
pyrgula hibbardi differs from C. eUipsostoma Pilsbry, to which it 
seems most closely related, by its larger size, more strongly convex 
whorls, deeply incised suture, conspicuous vertical striations, and 
more broadly oval aperture. 

Description of holotype. Shell small, subperforate; whorls 7, 
strongly convex; suture deeply incised; whorls increase gradually in 
size; shape of shell narrowly conic; apex obtuse; first whorl coiled in 
single plane; height of spire equal to about one-half of total height 
of shell; body whorl somewhat inflated; peristome broadly oval; lip 
thin, simple, and continuous, reflected on parietal wall and over 
umbilical chink; aperture height equal to one-fourth total height of 
shell; nuclear whorl smooth; remaining whorls embellished with fine, 
closely spaced, raised lines; spiral lines below periphery fine, 
scarcely visible even with magnification. 


Aperture Aperture Number of 
Height Diameter height diameter whorls 

Type (980) 4.1mm 1.6mm. 1.0mm. 0.6mm. 7 

Paratype (981) 4.2 1.6 1.3 0.8 7 

3.9 1.4 1.2 0.7 6% 

3.2 1.4 1.1 0.8 6 


Paratype series, MZUM 162683.^ 

1. All numbers prefixed by MZUM indicate paratype senes deposited m the Museum of 
Zoology, the IJniversity of Michigan. 
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Ccdipyrgula Mbbardi is named in honor of Doctor Claude W. 
Hibbard, Curator of Vertebrate Paleontology, University of Kansas. 

Calipyrffula twrnc\da sp. nov.; Plate IV, Fig. 4. 

Holotype. Number 982, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality. Laverne formation, lower Pliocene, 
locality No. 2, five and one-half miles south of Gate, Beaver county, 
Oklahoma. 

Diagnosis. A species with elongate conic shell, small, but among 
the larger known species of the genus. Calipyrgvla turriada may 
be differentiated from C. Mbbardi by its larger size, larger number 
of whorls (8), and by its relatively coarse vertical striations. 

Description of holotype. Shell small, subperforate, turreted; 
whorls, 8; apex somewhat obtuse; nuclear whorl slightly projecting; 
remaining whorls strongly and evenly convex, increasing regularly 
in size; suture deeply impressed; spire equals scarcely one-half the 
total height; peristome oval; lip thin, sharp, and continuous, scarcely 
refiected over the small umbilical chink ; aperture slightly less than 
a third of total height; nuclear whorl unmarked, or but slightly 
granular; remaining whorls embellished with transverse striations 
which become coarser as the whorls increase in size, while upon the 
penultimate and body whorls the striations are fused into irregular 
corrugations; faint spiral lines present below periphery on body and 
penultimate whorls; columella a simple spiral column. 


Aperture Aperture Number of 
Height Diameter height diameter whorls 

Type {KBt) 6.6 mm. 2.2 mm. 2.1mm. 1.1mm. 8 

Paratype (983) 6.6 2.6 2.0 1.4 7 


6.3 2.0 1.6 1.3 7 

4.8 1.8 1.3 12 7 

Paratype series MZUM 162684. 

Spiral lines, scarcely apparent on the shell selected as the type, 
are lacking on many of our paratypes, and when present, are invari- 
ably inconspicuous. The transverse, raised striations vary from 
numerous fine lines to coarse corrugations, both among individual 
sheila, and upon different parts of the same shell. 

Cedipyrgula iumida sp. nov. ; Plate IV, Fig. 9. 

Holtdype. Number 984, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality. Laverne formation, lower Pliocene, 
locality No. 2, five and one-half miles south of Gate, Beaver county, 
l^lahoma. 
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Diagnosis. Similar to Calipyrgtila twricula, but differentiated 
from it by the obesity of the body whorl, and more broadly conic 
profile, and by the relatively larger and more elongate aperture. 

Description of holotypo. Shell small, subperforate, whorls 6^, 
strongly convex; suture deeply impressed; whorls increase rapidly 
giving shell a conic shape; apex obtuse; first one and a half whorls 
coiled in same plane; nucleus projecting slightly; spire occupying 
about two-fifths of total height; body whorls strongly inflated; di- 
ameter approximately one-half total height, peristome oval; lip thin, 
sharp, continuous, scarcely reflected over the small umbilical chink; 
aperature height equal to about two-fifths of total height; nuclear 
whorl smooth; remaining whorls marked with fine, closely spaced 
transverse striations, which on the body whorl are fused to form 
faint, irregular ridges; spiral lines poorly developed; columella a 
simple spiral column. 

Aperture Aperture Number of 
Height Diameter height diameter whorls 

Type (984) 5.6mni. 2.7inm. 2.1 mm. 1.5mm. Wt 

Paratype (886) 6.0 2.6 1.8 1.6 6 

4.5 2.3 1.7 1.2 6 

4.1 2.2 1.7 1.1 6 

Paratype series MZUM 162685. 

Although the relative obesity of the body whorl is a constant fea- 
ture of this species, there is a greater range of size than is found 
among other known species of the genus. Vertical striations vary 
from closely spaced, fine, raised lines to aggregations which form low 
ridges, especially on the lower whorls. Spiral lines are invariably 
inconspicuous and frequently wanting. 

Calipyrgida senta sp. nov.; Plate IV, Fig. 8. 

Holotype. Number 986, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality. Laverne formation, lower Pliocene, 
locality No. 3, six and one-half miles south and one-half mile west 
of Gate, Beaver county, Oklahoma. 

Diagnosis. In general form, CalipygtUa senta is intermediate be- 
tween the narrow, elongate C. turricula and the more broadly conic 
C. tumida. A series of spinous excrescences of variable number, 
set on a spiral ridge on the periphery, and which may occur on any 
whorl save the nucleus, and often paralleled below by a low an> 
gulate spiral ridge serves to distinguish C. senta from both C. tur- 
ricula and C, tumida, as well as from other known species of the 
genus. 

Description pf hoiotype. Shell small, subperforate, turrete^; 
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whorls, 7 ; strongly convex, increasing regularly in size; suture deeply 
incised; spire occupying two-thirds of total height; diameter of the 
scarcely inflated body whorl equal to about two-fifths of the total 
height; peristome oval; lip thin, sharp, continuous, reflected over 
small umbilical chink; nuclear whorl smooth; remaining whorls 
marked with fine, closely spaced transverse striations which be- 
come heavier on the body whorl ; penultimate and body whorls con- 
spicuously embellished with widely spaced, heavy conical spines, 
united at their bases by a spiral ridge; spines of body whorl paral- 
leled below by a low, angulate ridge; columella a simple spiral 
column. 

Aperture Aperture Number of 
Height Diameter height diameter whorls 


Type (986) 4.8 mm. 2.2 mm. 1.5 mm. 1.2 mm. 7 

Paratype (987) 4.7 2.3 1.6 1.2 6% 

4.7 2.2 1.6 1.1 6 V 2 

4.7 2.2 1.6 1.1 6 


Paratype series MZUM 162686. 

Mature specimens of Calipyrgida senta vary little in contour or 
dimensions, but the number and distribution of the spinelike excres- 
cences is subject to considerable variation; the spines may appear 
on all whorls save the nuclear whorls, or they may be limited to the 
body whorl. On occasional examples the spines are obsolete or com- 
pletely wanting, although in the latter case, the spiral ridge remains 
as a constant feature. The larger spines are hollow. The angulation 
below the periphery in some specimens is well defined, in others not 
well defined, or entirely absent. The angulation varies from a reg- 
ular to a wrinkled, contorted ridge. 

Lymnaeidae Broderip 
Lymnaea Lamarck 

Lymnaea lavemensis sp. nov.; Plate IV, Fig. 11. 

Holotype. Number 988, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality, Laverne formation, lower Pliocene, 
locality No. 4, six and one-half miles south, two and one-half miles 
west of Gate, Beaver county, Oklahoma. 

Diagnosis, A large, bulimiform species, with short spire and in- 
flated body whorl. The surface is typically embellished with strong 
vertical raised lines, and often with spiral ridges as well, producing 
an effect of malleation. Lymnaea lavemensis somewhat resembles 
L. magister (Baker) in size and general shape, but differs from that 
species in the greater proportionate size and degree of inflation of the 
body whorl, and in the relatively larger aperture. 



Leonard and Franzen: Laverne Mollusca 23 

Description of holotype. Shell large, ovate, inflated, bulimiform, 
almost imperforate ; apex acute, whorls of the spire moderately con- 
vex ; body whorl large, inflated, occupying about two-thirds of total 
height ; suture shallow, incised ; the one and one-half nuclear whorls 
elevated, uniformly and finely granular; remaining surface verti- 
cally striate; striae fine and numerous on upper whorls of spire, 
becoming coarser toward the body whorl upon which they form 
corrugations; rather coarse, parallel spiral ridges crossing the verti- 
cal striations produce an effect of malleation upon the fifth and 
sixth, and first half of body whorl. Aperture elongate oval, height 
exceeding half the total height of shell ; aperture about half as wide 
as high; peristome thin, simple, continuous; broadly reflected over 
the umbilical chink. 


Aperture Aperture Number of 
Height Diameter height diameter whorls 

Type (988) 34.6mm. 19.8mm. 18.5mm. 9.6mm. 7 

Paratype (989) 39.7 22.5 24.8 11.9 7 


31.6 18.9 17.2 10.0 6 

28.1 15.8 16.6 8.6 6^8 

21.4 12.6 12.6 6.0 6 

Paratype series MZUM 162687. 

This large Lymnaea, named from the Laveme formation, forms 
a characteristic and conspicuous feature of the fossil remains con- 
tained in these deposits. The species is found in deposits of silt, 
limestone, and shale, and so far as now known, ranges throughout 
a great part of the total beds of the formation. The bearing this 
fact may have on the ecological tolerance of this species has not 
been adequately studied. 

So far as known, Lymnaea magister (Baker), which appears 
somewhat closely related to L. lavernensis, is restricted in its distri- 
bution to Tule Lake, Modoc county, California (Baker, 1934). The 
geographical remoteness, as well as the separation in time, makes it 
difficult to determine whether the similarities in the appearance of 
L, lavernensis and L. magister are genetic or fortuitous. 

The apparent wide extremes in size among examples of Lymnaea 
lavernensis are due largely to differences in degree of maturity. 
The surface sculpture of the shells of this species consists of verti- 
cal striations composed of fine, closely spaced, raised lines, or of 
more widely spaced, heavier ridges which give the surface a ribbed 
appearance. An effect of malleation is produced on some shells by 
heavy spiral ridges which intersect those extending vertically. The 
whorls of the spire are usually of no more than moderate con- 
vexity and separated by a shallow suture, but in certain examples, 
the suture is more deeply impressed, and the whorls strongly shoul- 
dered. 
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Pseudosuccinea F. C. Baker 

Pseudosuccinea columella (Say) ; Plate IV, Fig. 12. 

A large series of Pseudosuccinea from the Laverne formation com- 
pares well with typical P. columella except for being somewhat 
smaller. It is not possible to say whether the Laverne Pseudosuc- 
cinea is a small race of columella, or whether the larger specimens 
have not been recovered because of their fragility. The transverse 
striations are typically developed, but the heavy, indented spiral 
lines mentioned by Baker (1911, p. 166), are very faint or entirely 
absent. 

Pseudosuccinea is well represented in a number of localities where 
the Laverne formation is exposed, and in certain places it is the 
predominating species. 

Planorbidae H. a. Adams 
Helisoma Swainson 

Helisoma antrosum (Conrad) ; Plate V, Fig. 23. 

This species is found in considerable numbers in various deposits 
in the Laverne formation. It is by far the most numerous of the 
planorbid snail remains and in actual numbers is rivaled only by the 
various species of Calipyrgula. In form and sculpture the examples 
studied are quite typical of the shells of living Helisoma antrosum, 
but average somewhat smaller, the largest individuals attaining a 
diameter of scarcely 8.0 mm. 

Helisoma valens sp. nov. ; Plate V, Fig. 24. 

Holotype. Number 992, Molluscan Collection, Kansas University 
Museum of Natural Histury. 

Horizon and type locality, Laverne formation, lower Pliocene, 
locality No. 4, six and one-half miles south, two and one-half miles 
west of Gate, Beaver county, Oklahoma. 

Diagnosis, A helicoid snail of 4^2 whorls, approximating Heli- 
soma antrosum (Conrad) in size, but differing from that species in 
several respects: the spire is less depressed; the whorls are convex, 
rather than carinate; the umbilicus is deeply and narrowly de- 
pressed; the sculpture is less conspicuous and the shell is heavier. 

Description of holotype. Shell strong, of moderate size, ultra- 
sinistral, whorls 4^^, increasing rapidly in size; spire somewhat de- 
pressed; all whorls visible above; nuclear whorl rounded, granular; 
remaining whorls convex; periphery rounded; umbilical deeply de- 
pressed, narrow; nuclear whorl partially concealed; surface sculp- 
tured with rather fine, obliquely transverse striations, somewhat 
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coarser below ; aperture subtriangular somewhat expended, its width 
greater than axial height of shell; peristome simple, thickened; 
terminations approaching and connected across parietal wall with 
a heavy callus ; two rest periods indicated by heavy scars. 

Greater T.(e««er Axial Width of Height of No. of 

diameter diameter height periatome penitome whorla 


Type (992) lO.Omm. 7.6mm. 4.3mm. 5.3 mm.^ 3.3mm 4% 

Paratype (993) 7.3 5.6 3.4 4.3 2.2 4 


Helisoma valens is quite unlike any other planorbid from the 
Laverne formation or from the overlying Pleistocene deposits, and 
does not appear closely related to H, trivolvis, the only representa- 
tive of the genus living in the region today. 

Unlike the other planorbids of the Laverne deposits which are 
represented by adequate series of specimens, H. valens is known 
only from the type and a single paratype. 

Helisoma goodrichi sp. nov.; Plate V, Fig. 22. 

Holotype. Number 994, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality, Laverne formation, lower Pliocene, 
locality No. 3, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis, A smairspecies, bearing the characters of the Piero- 
soma group of Helisoma, I'he 4 whorls are subangulate above, 
convex below, except the nucleus, which is flattened. There is some 
resemblance to immature examples of H, carribaeum (d^Orbigny). 

Holotype, Shell small, ultrasinistral, whorls 4, increasing regu- 
larly from the nuclear whorl to the aperture; spire depressed; cavity 
of the spire broadly open exhibiting the convexity of all whorls; 
nuclear whorl almost flat; remaining whorls subangulate above, 
convex below, periphery rounded; umbilical cavity not as deeply 
depressed as cavity of spire, broadly open exhibiting all whorls 
except nuclear whorl which is partly concealed; surface sculptured 
with fine, transverse, closely spaced striations, bent obliquely back- 
ward on base and becoming coarser on last half of body whorl; 
aperture high, lunate; peristome thin, simple, subangulate above, 
rounded at the periphery and straightened below; terminations re- 
flected on parietal wall, approaching but not continuous. 



Greater 

Lesser 

Axial 

Number of 


diameter 

diameter 

height 

whorls 

Type (994) 

4.3 mm. 

3.6 mm. 

2.0 mm. 

4 

Paratype (995) 

4.5 

3.8 

2.0 

3% 


4.1 

3.5 

2.0 

3% 


4.0 

3.4 

1.9 

3% 


3.7 

2.8 

1.9 

3% 

Paratype series MZUM 162688. 
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This small species of Helisoma does not resemble any other plan- 
orbid known from the High Plains area. Mr. Calvin Goodrich, 
who examined a series, (personal communication, 1943) suggested a 
possible relationship with H. carribaeum (d^Orbigny). Even on the 
assumption that our collection is composed entirely of immature 
shells, which to us seems unlikely, the relationship to H. carribaeum 
seems obscure. The angular contour of the aperture and the de- 
pressed, almost funicular cavity above the spire in H. goodrichi add 
credence to our view. 

Helisoma goodrichi occurs in deposits with H, antrosum Conrad, 
to which it does not seem closely related, but in much smaller 
numbers. 

Helisoma goodrichi is named in honor of Mr. Calvin Goodrich of 
the Museum of Zoology, University of Michigan. 


Helisoma parallelum sp. nov.; Plate V, Fig. 16. 

Holotype. Number 996, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality. Laverne formation, lower Pliocene, 
locality No. 5, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis. A minute species, similar in certain respects to Heli~ 
soma goodrichij but its distinctive surface sculpture of parallel raised 
lines, the lack of carination of the whorls, and the strong callus 
which connects the terminations of the peristome across the parietal 
wall, differentiates H. parallelum from H. goodrichi. 

Description of Holotype. Shell small, ultrasinistral ; whorls, 3 
(shell apparently immature), tightly coiled, increasing regularly 
from the nuclear whorl to the aperture; spire depressed, cavity of 
the spire exhibiting all the volutions; nuclear whorl almost flat; re- 
maining whorls convex, periphery rounded; umbilical cavity not 
deeply depressed as cavity of spire, broadly open, exhibiting all the 
whorls; surface covered with fine, transverse, closely spaced stria- 
tions, bent obliquely backward on the base, with parallel, raised, 
spiral lines superimposed upon them; aperture high, rhomboidal, of 
same width as body whorl ; peristome thin, simple, ends approaching 
and connected across the parietal wall by a conspicuous callus. 


Greater 

diameter 

2.1 mm. 
2.1 
1.9 
1.5 


Lesser 

Axial 

Number of 

diameter 

height 

whorls 

1.8 mm. 

1.0mm. 

3+ 

1.6 

1.0 

3 

1.5 

0.9 

2 % 

1.3 

0.8 

2% 


Type (996) . . , 
Paratype (997) 
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Helisoma parallelum was recovered from deposits containing H. 
antrosum (Conrad) and H, goodrichi. The species is now known 
only from the type and the three paratypes, all of which are ob- 
viously immature. 

Gyraidus sp. ; Plate IV, Fig. 5. 

A broken shell bearing the obvious characters of the genus, but 
damaged so as to make specific determination impossible, together 
with a few very immature shells constitute the only evidence of 
Gyraulus thus far discovered in the Laverne deposits. 

Ancylidae Menke 
Ferrissia Walker 

Ferrissia depressm sp. nov. ; Plate V, Fig. 19. 

Holotype. Number 1005, Molluscan Collection, Kansas Univer- 
sity Museum of Natural History. 

Horizon and type locality, Laverne formation, lower Pliocene, 
locality No. 3, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis. A small depressed patelliform, obovate, very thin and 
fragile shell. Its small size, depressed spire, and fragile shell differ- 
entiate Ferrissia depressus from other known North American spe- 
cies of the genus. 

Description of the Holotype. Shell small, thin, very fragile, 
patelliform, depressed, obovate, slightly wider anteriorly; lateral 
margins convex, anterior and posterior margins regularly rounded; 
anterior slope slightly convex, lateral slopes concave, especially 
posteriorly, posterior slope concave; nucleus heavy, its outline 
apparent; apex scarcely elevated, rounded, deflected slightly toward 
the right, and located about one-third of the length of the shell 
from the posterior end; apex radially striate, striations almost ob- 
solete on remainder of shell ; concentric growth lines very fine ; sur- 
face of shell glossy. 


Length Diameter Height 

Type (1005) 2.9mm. 1.9 mm. 0.7mm. 

Paratype (1006) 2.2 1.5 0.5 

2.2 1.4 0.4 


The two paratypes, although immature and somewhat smaller 
than the type, otherwise bear the characters of the type with little 
of no variation. 

Ferrissia angustus sp. nov. ; Plate V, Fig. 20, 21. 
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Holotype, Number 999, Molluscan Collection, Kansas University 
Museum of Natural History. 

Horizon and type locality, Laverne formation, lower Pliocene, 
locality No. 3, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis, A small species with laterally compressed, nearly 
parallel sides, and relatively high spire. Ferrissia angustus is dis- 
tinguished from F, depressus by its narrower outline, parallel rather 
than convex side, and higher spire. Its small size, narrowness, and 
relative height differentiate F, angustus from other known North 
American species of the genus. 

Description of the holotype. Shell small, thin, fragile, patelliform, 
elevated, narrow, elongated, wider anteriorly; lateral margins almost 
parallel, the left nearly straight, the right curving medially pos- 
teriorly; anterior margin evenly rounded; posterior margin asym- 
metrically rounded, deflected toward the left; anterior slope 
rounded, right slope straight, posterior slope slightly concave, left 
slope convex anteriorly, slightly concave posteriorly; apex scarcely 
elevated, rounded, slightly deflected toward the right, and about a 
third of the length of the shell from the posterior end. Apex 
radially striate, striations faintly visible over remainder of shell; 
concentric growth lines very fine, giving the surface a silky texture. 


Length Diameter Height 

Type (999) 2.9 mm. 1.5 mm. 0.9mm. 

Paratype (1007) 2.9 1.5 1.1 

2.9 1.8 0.9 

2.7 1.5 0.8 


The shells of Ferrissia angustus vary in several respects. The 
lateral margins are straight and almost parallel to slightly rounded; 
the posterior margin is symmetrically or asymmetrically rounded; 
the radial striations vary from distinct to scarcely visible markings ; 
on some shells the concentric growth lines are very fine and closely 
spaced while on others they are somewhat heavier. In a few ex- 
amples the peristome is reenforced within by a parallel callus 
growth, somewhat removed from the margin. 

Physidae Dali 
Physa Haldemann 
Physa hawni Lea ; Plate IV, Fig. 10, 

Our collections contain only a few immature shells identified by 
Dr. William Clench, Harvard Museum of Comparative Zoology. 
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Zonitidae Pfeiffer 
Hawaiia Gude 

Hawaiia miniscula (Binney) ; Plate V, Fig. 15. 

Three shells are assigned to this species. The fossils are identi- 
cal, except for their smaller size, with typical Hawaiia miniscula 
(Binney) w’hich lives in the area today. 

Pupiludae Turton 
Gastrocopfa Wollaston 

Gastrocopta anterides sp. nov. ; Plate V, Fig. 17. 

Holotype, Number 1002, Mulluscan Collection, Kansas Univer- 
sity Museum of Natural History. 

Horizon and type locality. Laverne formation, lower Pliocene, 
locality No. 3, six and one-half miles south, one-half mile west of 
Gate, Beaver county, Oklahoma. 

Diagnosis. Gastrocopta anterides is a small, ovate species, the 
shell composed of 5 moderately convex whorls. The anguloparietal 
lamella extends from the outer margin of the peristome to the throat 
of the aperture where it ends in a pyramidal buttress. The col- 
umellar lamella is horizontally compressed, and turned down within; 
the basal is missing or at most weakly developed; lower palatal 
and upper palatal folds set on a callus not deeply immersed. This 
combination of characters distinguishes G. anterides from other 
known species of the genus and leaves its relationships enigmatical. 

Description of holotypc. Shell small, perforate, conic-ovate in 
form ; whorls 5, moderately convex, increasing regularly in size, ex- 
cept the last which is compressed around the axis; suture sharply 
incised, but not deep; aperture obliquely oblong; peristome thin, 
sharp, margins approaching and connected across parietal wall by 
thin callus; the one and one-half nuclear whorls nonstriated, gran- 
ular; remaining whorls marked with fine, closely spaced, oblique 
striations; denticles 5: the angular projecting as a small spur from 
the well fused anguloparietal, the tooth extending from the inner 
margin of the angular lip of the peristome to a point opposite the 
columellar lamella, terminating in a strong pyramidal buttress; col- 
umellar lamella well developed, horizontally compressed around the 
axis, its inner termination turned downward; basal fold feebly de- 
veloped; lower palatal dentiform, somewhat laterally compressed, 
diminishing as it extends inward; upper palatal fold nodose, weakly 
developed ; palatal folds set on a callus which bears faint suggestions 
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of two interpalatal plicae; the callus appears also as a low external 
ridge. 

Aperture Aperture Number of 

Height Diameter height diameter whorls 

Type (1002) 2.9 mm. 1.9mm. 1.08 mm. 0.99 mm. 6.0 

The two paratypes of Gastrocopta anterides, except for a few 
slight variations in the development of -the denticles, are identical 
with the type. The anguloparietal and the columellar lamellae 
are invariable, but in the one specimen the basal fold is feebly de- 
veloped, as in the type, in the other nodose. The interpalatal folds 
are missing in one example, although the callus between the upper 
and lower palatals is persistent; in this specimen there is an indenta- 
tion of the angular portion of the peristome suggestive of the angle 
so characteristic of Vertigo, 

Gastrocopta riograndensis Sterki ; Plate V, Fig. 14. 

A small series of shells, although varying in minor details, is re- 
ferred to Gastrocopta riograndensis Sterki, This species has not 
been found living in the region today and it has not been recovered 
from local Pleistocene deposits. 

Vertigo Drapernaud 

Vertigo ovata Say ; Plate V, Fig. 13. 

These shells, represented in our collections by a small series, com- 
pare favorably with typical Vertigo ovata Say. This snail is com- 
mon in local Pleistocene deposits, but the genus is not represented 
among the living species of this area. 

Pupoides Pfeiffer 

Piipoides niarginatus (Say) ; Plate V, Fig. 18. 

A single specimen which compares favorably with the forms re- 
covered from near-by Pleistocene deposits constitutes the only rec- 
ord of this species from the Laverne formation. 

The type of gastropod life one should find assdciated with flood 
plain forest as postulated by Chaney and Elias (op. cit. pp. 25-34) 
is not in evidence from the collections thus far made. These five 
species mentioned above, none of which are found in an aquatic 
environment, constitute the only indication of a terrestrial gastropod 
fauna. All are represented by a small series and all are small 
enough to float long distances; that is to say, their presence does not 
necessarily point to near-by shores. 
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DISCUSSION 

A conspicuous feature of the Laverne formation is a zone of diato- 
maceous marl which has been studied in Seward county, Kansas, by 
Frye and Hibbard (1941, pp. 402-403) and in Beaver county, Okla- 
homa, by Chaney and Elias (op. cit., pp. 14-15). Thirty-seven 
species and varieties of diatoms are known from the Beaver county 
deposits, of which 12 percent occur among the 34 species and varie- 
ties known from the Seward county marls. According to Doctor 
K. E. Lohman (Frye and Hibbard, op. cit., p. 403) the diatom flora 
of Seward county . . contains a large number of species that 
live in saline waters at the present time and their occurrence in the 
beds in Seward county suggests very strongly that they were depos- 
ited under similar conditions.” Below the diatomaceous marl an 
ostracod species, Cyprideis littoralis (Brady), is present in large 
numbers. Doctor Willis L. Tressler, of the University of Maryland, 
who identified the ostracod shields, commented (Frye and Hibbard, 
op. cit., p. 401) : ^‘This form is a species which occurs at the present 
time in brackish lakes, particularly along the margins.” Thus it 
seems well established that the sediments comprising the diatoma- 
ceous marls were deposited under brackish water conditions. 

In spite of the present inadequate knowledge of the stratigraphy 
of the Laverne formation, it seems fairly certain that the fossilifer- 
ous zones from which our molluscan collections were made, occur 
above the diatomaceous marl. Following the same line of thought 
as that applied to the diatoms and ostracods, and applying it to an 
interpretation of the molluscan fauna, it seems apparent that ecolog- 
ical conditions in the ancient Laverne basin underwent a change 
following the deposition of the diatomaceous marl, and that the mol- 
lusks lived, not under brackish, but under fresh-water conditions. 

The four molluscan species which are present in greatest numbers 
in the Laverne sediments are Helisoma antrosum (Conrad), Cali- 
pyrgula turricula, Pseudosweeinea columella (Say), and Lymnaea 
lavernensis. The success of the species apparently indicates fresh- 
water streams or freshwater ponds. According to Baker (1928, 
p. 319) Helisoma antrosum is . . primarily a river and creek 

species, not living in the large lakes. ... In the Wisconsin river 
it lives along shore and shallow water on debris of various kinds.” 
Although the genus Calipyrgula Pilsbry has no known living species, 
it seems probable that its Laverne representatives lived in quiet, 
fresh water. Pilsbry (1934, p. 542), in attempting to reconstruct 
the conditions under which the Kettleman Hills fauna lived, says, 
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^^The great number ot shells of some Amnicolidae indicate an abun- 
dant aquatic flora, as these snails are most copiously developed when 
there are masses of filamentous algae and leafy water plants on the 
bottom. Such growths do not occur in deep water.^’ The same 
argument seems applicable to the great numbers of Calipyrgula in 
the Laverne, which indicates that they probably lived in shallow, 
ponded, waters. This argument is substantiated by the presence in 
the deposits of zygote capsules of some species of CAara, as yet not 
identified. Pseudosuccinea columella (Say) “Is an inhabitant of 
ponds and streams where the water is more or less stagnant; a lo- 
cality with an abundance of lily pads is particularly favorable; it 
is found also along the shores in shallow water in the vicinity of 
cat-tails (Typha) and other reeds. . . . Rarely found in running 
water^^ (Baker, op. cit. p. 276). Lymnaea lavemensis, so far as 
known an extinct species, is found throughout a wide vertical range 
in the Laverne sediments above the marl, which may indicate ex- 
treme ecological tolerance, but the known facts about the large 
living species of Lymnaea indicate that this species was probably 
an inhabitant of freshwater streams or ponds. 

The remaining aquatic molluscan species, none of which are well 
represented numerically in the deposits, were likewise inhabitants 
of freshwater streams or ponds, and without an especial tolerance 
for brackish-water conditions, if one may judge from the behavior 
of their living representatives or relatives. 

Associated with molluscan fauna were found fish scales, fish verte- 
brae, and other small bones, identified by Doctor Claude W. Hib- 
bard, Curator of the Museum of Paleontology, University of Kan- 
sas, as the remains of gar, other teleost fish, and amphibians, respec- 
tively. Even though this fragmentary material does not permit 
specific identification, it does serve as additional evidence toward the 
building up of a picture of freshwater conditions during the time the 
Laverne malluscan fauna was living. The beavers are indicative 
of the presence of permanent streams, although not confined to them, 
as pointed out by Hesse (Chaney and Elias, op. cit., p. 70). Chaney 
and Elias (idem., p. 16) also report among the Laverne flora, the 
cat-tail, (Typha) which is not known to live in brackish water. 

These authors, with regard to physical conditions indicated by the 
Beaver county fossil flora, suggest that the trees constituted a flood 
plain forest (idem. pp. 25-34) similar to that which exists along 
the streams in eastern Oklahoma today; in fact they conclude from 
their observations that the minimum annual rainfall was in excess 
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of 30 inches. According to their interpretation of the flora, the ab- 
sence of evergreen oaks indicates that the rainfall was concentrated 
during the wanner months as is the case in Oklahoma at the present 
time. The average temperature was considered by them to have 
been somewhat higher than it is in western Oklahoma today. 

On the other hand, the presence of spines on the shell of Calipyr- 
gala senta may indicate brackish water conditions in the Laverne 
after the deposition of the marl, at least locally. It has lx?en shown 
by Boycott (1929) that Hyrobia jenkensi Smith when living in 
fresh water is devoid of spines, but when this snail is placed in 
brackish water, its offspring develop spiney excresences. Doctor 
Henry van der Schalie, Assistant Curator, Division of Mollusca, 
Museum of Zoology, University of Michigan (personal communi- 
cation, 1943) observed in Puerto Rico that Potamopyrgus roronatua 
Pfeiffer, which is embellished with a series of compressed spines, 
often inhabits brackish water. Aguayo (1938) mentions Potamopyr- 
gus as an inhabitant of brackish estuaries in Cuba, although he 
does not comment on the spines in relation to habitat. From avail- 
able data it seems that there may be a correlation between brackish- 
water environments and the appearance of spines on the shells of 
snails. The data indicating fresh-water conditions and those which 
indicate the possibility of brackish-water environments need not 
necessarily be viewed as mutually contradictory. It was the opinion 
of Waite (Clianey and Elias, op. cit. p. 50) . . that the for- 

mation represents a series of small lakes, perhaps similar to the 
present lakes in northern Indiana. This suggestion is tentatively 
made for the reason that the formation is scattered and has a vaiia- 
tion in lithologic character even though the outcrops are only a 
short distance apart. The fauna, too, indicates small separate 
bodies of water. For instance, at one locality, clam shells are found 
in abundance and not in others. In one locality, fossils were much 
larger than in others. At another place, a great number of leaves 
were found. A two-inch seam of peat was found at still another 
place. These facts would indicate small bodies of water either iso- 
lated or connected in wliich +he conditions in one place were dif- 
ferent in another and thus the cause for variety of fossils both in 
size and species.” 

Chaney and Elias, while not fully in accord with Waite’s inter- 
pretation, agree that his concept of the physical conditions during 
the deposition of the Laverne sediments is in the main correct. 

A siTiiilar concept of conditions prevailing during early Pliocene 
3—1838 
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times is held by Doctor John C. Frye (personal communication, 
1948), who accounts for the presence of saline water by an interest- 
ing hypothesis: 

'‘Deposits constituting the Laverne formation were deposited in 
channels, on flood plains, and in discontinuous or partly connected 
lakes. . . . The lithology of tlii' chalky limestone and the con- 

tained diatoms and ostracodes (Frye and Hibbard, op. cit., pp. 401- 
4081 indicate that the lakes in which these deposits accumulated con- 
tained brackish water. This seems to imply a semiarid to arid 
climate for this region during early Pliocene time. It is possible, 
however, that the brackish water condition in these lakes was caused 
by upward migration of brines from the Permian salt beds under- 
lying the area. This hypothesis is given some credence by the fact 
that throughout most of this area the Laverne strata are folded, and 
dips of as much as 15 degrees have Ix'en measured. If this folding 
was in part due to solutional phenomena or if the lakes in which 
these sediments were trapped were formed by deep-seated solution 
of a type similar to that which occurred during the Pleistocene, 
(John C. Frye and Stuart L. Schoff, 1942, pp. 35-89) it is quite 
possible that some brine might have migrated upward and contam- 
inated fresh-water lakes. The thick section of sandstone seems to 
imply that a relatively large volume of water moved across this 
area, which could hardly be possible if the climate were arid enough 
to cause brackish-water conditions in lakes.” 

In the light of these data and concepts, it is our opinion that 
conditions during the deposition of the Laverne sediments were 
characterized by a large shallow lake, or more probably, a series 
of small lakes or ponds in a large basinal area and fed by fresh- 
water streams. It seems obvious to us that these lakes or ponds 
became less saline following the period of the diatomaceous lime- 
stone. This change can be accounted for either by an increase in 
humidity or by assuming stoppage of the fissures through whi(‘h 
saline waters may have risen from below, if one accepts Frye's 
hypothesis. As a matter of fact, there is little lithological evidence 
which would support an hypothesis of increased humidity following 
the period of the deposition of the diatomaceous marl. 

The problems of the physical conditions during the deposition 
of the Laverne molluscan fauna are still largely unsolved, and must 
await an opportunity for intensive studies in this area. 
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PLATE IV 

Firj. 1. Pisidfum liovebornretise Primo 
Catalojiuo numbor 978 
Fig. 2. Plaidium cibditum Haldi'mann 
Catalogue nuinbi'i* 977 
Fig. 3. MuHCuUum sp. 

Catalogue number 976 
Fig. 4. (Udfpyrgula turricula sp. nov. 
Holotypo 

Catalogue number 982 
Fig. 5. Gyraulm sp. 

Catalogue numlxu* 998 
Fig. 6. Viviparus sp. 

Catalogue number 979 
Fkj. 7. (^dipyryida hibbnrdi 
Holotype 

Catalogue number 980 
Fig. 8. Vidipyrifida .scuta s]). nov. 
Holotype 

Catalogue number 986 
Fkj. 9. Calipyryida luuiida 
Ilolotypc’ 

Catalogue numlxu* 984 
Fkj. 10. Physa haivut Lea 

Cjitalogue number 1000 
Fig. 11. Lynum(a lavcrut u.sis s]). nov. 
Holotyiie 

Catalogue number 988 
Fig. 12. Pseudosuccinea columella (Say) 
Catalogue number 990 
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PLATE V 

Fit;. 13. Vertigo ovata Say 

CataloKue numbor 1004 
Fid. 14. Gnstroroptn rlografniensis Sterki 
Cataloj^iip nurnbor 1003 
Fid. 15. Ilnwaiia miniticula (Binney) 
Catalogue number 1001 
Fid. 16. Uvlii<oma parallclurn sp. nov. 
Holotype 

Catalogue numl)er 996 
Fkj. 17. (iOt^irocopta antcridcs sp. nov. 
Holotype 

Catalogue number 1002 
Fid, 18. Pupoides vKirginatiL^ (Say) 
Catalogue numbiu’ 1009 
Fid. 19. Ferri.ssia depressus sj). nov. 
Holotype 

Catalogue number 1005 
Fi(i. 20. Frrrissia august us ^p. nov. 
Holotype 

Catalogin' number 999 
Fid. 21. Ferrissia august us sp. nov. 
Holotyj)e 

Catalogue number 999 
Fid. 22. HeUsoma goodrichi sj). nov. 
Hol()tyi)e 

Catalogue number 994 
Fid. 23. Hvlisoma antrosum (Conrad) 
Catalogue number 991 
Fid. 24. Hclisorna ualaus sp. nov. 
Holotype 

Catalogue number 992 
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A New (lenus and Species of Mexican Hylid Frogs 

EUWAUl) H. TAYUOR, 

Depuitiiiont ot Zouiogv, Univeisity of Kunwis 

Abstilmt: a now c;onns of hylid froj^s, Ptychohyla, is described, character- 
ized by a ventrolateral gland of large extent, and a reduced number of nuptial 
spinuh's. The genotype, Ptychohyla ndlpovi nt)ts, is from Agua del Obispo, 
(luerrero, Mexico. 


A SMALL hylid froj? from the lower parts of the Sierra Madre 
del Sur of (iuerrero, Mexico, differs from other known hylids in 
the presence of a lateroventral gland of large extent. This character, 
together with that of the nuptial spines, cause me to set it under this 
new genus herein described. 

(ienus Ptychohyla novum 

Small hylid frogs having a large ventrolateral gland; dorsal skin 
not obviously glandular. In male, the rugosities of the nuptial cal- 
losities (horny spines), which are confined to the first finger, are 
relatively large, reduced in number and covering a smaller area than 
in other hylid genera. 

(lenotyj)e: Ptychohyla adipovtntrh Taylor. 

Ptychohyla adipoventria sp. nov. 

Hyla trythromvm Tajlor, Uiiiv. KanMi's Sei. Bull., 2(5, No. l.'i, 1939 (Nov. 27, 1940), pp. 
511, 512 (nvc Uyla erythromma Tnyha 19.37). 

Type. EHT-HMS No. 21592, collected at Agua del Obispo, (iuer- 
rero, Mexico, Aug. 31, 1939, by E. H. Taylor. 

Paratypes. EHT-HMS Nos. 21589-21591, 21593-21594, 26834, 
28722. Topotypes, same collector; U. S. Nat. Mus. No. 114551, 
H. M. Smith, Coll. 

Diagnosu. A small tree frog, known maximum size, 31.5 mm.. 


( 41 ) 
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having a broad, adipose (?) gland extending from near axilla to 
near groin, and from low on the sides to one-fourth to one-third way 
across abdomen; vocal sac present in males; 20-50 horny nuptial 
si)incs on back and side of first finger, dark brown in color, and not 
closely spaced; none on other fingers; outer fingers about one-third 
webbed, toes about four-fifths webbed; distal subarticular tubercle 
of fourth finger double; tympanum moderately distinct, its diameter 
about one-half eye diameter; no distinct tarsal fold. 

Description of the type. A small frog, the snout very short, high, 
rather abruptly truncate; nostrils very near anterior point of snout; 
eye diameter (8.3 mm.) about equal to length of snout (3.55) mm.) ; 
diameter of tympanum (1.7 mm.) equal half diameter of eye; width 
of an eyelid (2.2 mm.) very much narrower than interorbital dis- 
tance (3.5 mm.); canthus well defined; loreal region concave, the 
sides of lores nearly vertical, then sloping more obliquely to edge of 
lip; regions about nostrils swollen prominently, with a depression 
between; tympanum separated from eye by a distance equal to its 
own diameter; a straight diagonal fold covers upper part of tym- 
panum. 

Tongue flat, thin, somewhat papillate, nearly as broad as long, 
slightly (Vs) free behind and slightly emarginate; choanae very 
large; the prevomerine teeth in irregular transverse groups separated 
from choanae and from each other by nearly equal distances; open- 
ings of palatal glands form a transverse groove, the ends of which 
turn back anterior to choanae, lying much nearer to ])reinaxillaries 
than to choanae; openings of the eustachian tubes less than half size 
of choanae. 

Terminal digital disks of outer fingers larger than the tympanum; 
three outer fingers about one-third webbed, the web between first 
and second less; large median palmar tubercle low, somewhat tri- 
partite; inner tubercle flat, more elongate; subarticular tubercles 
small, that on fourth finger double, on third finger bifid; super- 
numerary tubercles on hand rather indistinct; a fold or ridge on 
underside of forearm; about sixty homy tubercles on dorsal and 
posterior sides of first finger; tibiotarsal articulation to anterior 
edge of eye or a little beyond; no distinct tarsal fold; dilation of the 
tips of the toes equal to those of fingere ; toes three-fourths to four- 
fifths webbed, the web reaching only as high as the subarticular 
tubercle on inner side of second and third toes ; a large inner meta- 
tarsal tubercle, a small outer tubercle more distal than inner; super- 
numerary tubercles obsolete. 
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Skin api)earing smooth, but under lens dorsal part of head, back 
and uj)pcr })art of sides minutely corrugated; a few indistinct pus- 
tules on side; surface of large gland covered with minute tubercles 
or corrugations; chin and throat smooth; breast less so; an indis- 
tinct and incomplete breast fold; median and posterior part of abdo- 
men granular; most of ventral surface of femur granular; anal flap 
broad, followed by a deep vertical groove, the sides of which are 
glandular. 

Meaauremcnta in mm. Snout to vent, 30; width of head, 11; 
length of head, 10.2; arm, 18; leg, 47; tibia, 15.5; foot, 20. 

Color. In life, dark green or greenish-olive, almost uniform in 
color on the head, back and the upper j>art of the sides; lower })art 
of sides oily yellow, with numerous small brown or greenish-brown 
spots sometimes forming short vertical bars; on the venter the gland 
continues a third way across abdomen on each side, but the dark 
spots are now minute flecks; middle of abdomen yellowish-white; 
chin and throat, canary yellow; undersides of thighs and tibia, flesh 
color; underside of tarsus and foot, purplish; underside of arm and 
inner toes, wliitish-yellow; area about arm insertion, yellow white; 
up])er lip with a few irregular yellowish areas; faint traces of darker 
areas on back and hind leg, when specimen is submerged in water. 

Variation. The variation in the size of the gland seems to be an 
age character; in a young specimen it is wholly lateral, not reaching 
the ventral surface; in old males it is thickened more and is of 
greater extent. The gland itself consists of closely packed, bottlc- 
sha])ed glandules four or five times as long as their transverse diam- 
eter; when squeezed, an oily substance is exuded. 

Color variation. Of the paratypes. Nos. 12594 and 28722 resemble 
the type very closely in coloration. The last mentioned is a young 
female and the area occupied by the gland is less, and nearly half 
the abdomen is free of the gland and is areolatc. In this the yellow- 
ish-white areas on the lips are more sharply defined. There is 
a large light spot beginning below the tympanum and running for- 
ward and upward so as to include part of the lower eyelid. This light 
spot encloses a brown spot. The remainder of lip is more yellow 
than green and shows three spots on each side. One specimen 
lias the upper lip edge almost uniform yellow. In the groin behind 
the gland there is often a dark-bordered, whitish spot present. In 
two specimens, the largest male, No. 21590, and a medium sized 
female. No. 21591, dark spots were visible through the lighter green 
color and irregular bars were evident on the legs and arms. Eyes 
reddish. 
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(In alcoliol the olive and green has become brownish, or, in the 
case of the lighter green specimens, lavender.) 

Remarks, The frogs were calling, but the distinctive character 
of the calls could not be ascertained due to the noise of water falling 
into the pool, over which was spread a glossy leafed shrub, near 
the water, on which the specimens^ were perched. They were not 
especially wary and those seen were taken with ease; other calls 
were heard higher in trees but we were not certain that these were 
the same. 

Dr. H. M. Smith, who was colle(*ting with me, obtained a spe(*i- 
men from a tree only a short distance away, likewise, near the same 
noisy rivulet. 

At first I was inclined to believe, despite certain differences, that 
the specimens were the males of the form described as Ilyla eryth- 
romma, a species collected at this locality at the same time of year, 
and likewise having red eyes. The single type wiis a female and 
lacked any trace of the remarkable gland. Female specimens of 
the present species were obtained in 1941, showing them to be un- 
like the known female of H. erythromma. 

The spring and rivulet at Agua del Obispo is the type locality 
for four small hylids, Centrolenclla viridissima, Hyla erythromma^ 
Ilyla pinorum and the present Ftychohyla adipoventris. The char- 
acters distinguishing these four small species are as follows: 

l. not IjtiKlit Kioon m life; \eiitial ',km not tiaiuspment. 

A. E\o not u‘<l, the tMupanuni concealed; a .sharp, distinct laisal told cxtondiiiK entno 
IciiRth ot taisus; no m*11o\\ color on lip; tibiotnisal aiticiilation to l)c\ond ond ot 

siHint ; legs r<*KuIaiIv liaiicd, with nainm, hiown, tians\cisc stupes 

pinorutn 'I'liNlor 

AA. E\c red; tMiipanuin not concealed, none oi only a faint tiace of a taisjd fold. 

R. Skin shiny smooth, not coiruKiited; .snout lathcr pointed; heel to anteiior edKe of 
e^e; a >ello\v diagonal stripe on top of upper aim; toes thiei*-fifths oi less webbed; 
nostril Miiall; solo of foot nearly smooth, laekinR distinct supeiiuimeiai v tubeicles; 
no ventiolateial Kland Ifyln erythrowwa Tavlor 

nn. Skin distinctly coiiuKated; snout latlier sharply tiuncate with .swollen aiea about 
nostiil and depiession between; nostiil larije; teimmal pads on dprits hiiKor than 
preceding foini; on sole of foot very numerous distinct tubeicles and gianulations ; 

heel to betw'eeii i\e and nostiil; no stripe on arm. A \entrolateral gland 

y( hohi/la ndipoi (ntriH sp. nov. 

IT. Doisal part of body bright gn*eii in life, skin tianspaient on %entei 

('i ntrohmila Ta>lor 

Hyla euthysanota Kellogg, a small frog from El Salvador, dif- 
fering in having a dermal fringe on arm, foot and tarsus, and above 
vent, may be congeneric. 

While no mention is made of the gland, there is a greatly re- 
duced number of horny, nuptial spines (25) which suggests the 
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condition obtaining in male Ptychohyla adipoventris (25-55 in 
number). The specimens of Hyla euthysanota should be reexamined 
to .see if a trace of such a gland can be found. 
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Two New Species of (/rotalid Snakes from Mexico 

KDWARD 11. TAYU)R, 

Depjiiliiient of Zoolog\, riii\ei‘'ilv of Kaiissis 

Abstract: Two now rattlo‘''nRkos from Mexico are doscribod: Crotnlus ,scmi- 
cormUus from Mojarachic, Chihualma, related to the Icpidu.^ Rroiip, and (Vo- 
talus tmnsvertius from th(' Ajnsco Mountains, near Tre.s Cumtires, Morelos 
(elevation about 10,000 ft.). The latter species may belong in the /mv 
^roui) as defined by (Iloyd. 

T WO species of the genus CrofaluHy one from the high plateau 
region of southern Mexico, tlie other from southwestern Clii- 
huahua, are described as new. 

Crotalui^ tramversuH sp. nov. 

Type. Edward II. Taylor — Hobart M. Smith Coll. No. 30001; 
collected about 55 km. SW Mexico (city), near Tres Marias (Tres 
Cumbres), Morelos, elevation about 10,000 ft., Aug., 1042, by 
E. Powell. 

Faratype. EHT-HMS, No. 15879, purchased. Mexico, exact lo- 
cality uncertain (probably Ajusco range, Morelos). 

Diagnosis. A small rattlesnake probably belonging to the tri- 
scriatus group, but not subspecifically related to any of the known 
forms. Characterized by 21-19-17 scale rows, upper labials, 8-10, 
lower labials 9-9. Ventrals, 147; subcaudals, 22-25. Labials sepa- 
rated from the eye by a single row of scales; one scale row only be- 
tween canthals; upper preocular divided. Brownisli with a median 
light stripe; 34-38 narrow, transverse black stripes on body; 5-7 
on tail.* 

Description of the type. Head flat, the supraoculars not elevated; 
rostral visible above, its posterior part rounding; internasals in con- 


* There i!» .some difficulty in counting the tranb\er.se stripes as many are bioken. See figs. 

( 47 ) 



48 


The University Science Bulletin 


tact, transver^-ely elonpjate; canthals large, separated from each 
other by two superimposed intercanthals; a large pair of mter- 
^upraoculars, separating the supraoculars anteiiorly, three or four 
small scales separating them posteriorly; occipital scales small, 
rather irregular Nasal completely divided, the anterior and pos- 
teiior parts of neaily equal areas; posterior nasal touching two 
labials, no loreals, three small scales border lower edge of pit; 
pieoculars divided, the anterior part bioadly in (*ontact with pos- 
terior nasil, but separated from labial, lower preocular veiy small; 
two suboculais, the anterior (laciymal) scarcely laiger than the 
posterior, both in contact with the labiaK, thiee small postoculars. 
9 (left), 10 (right), upper labials; 9 lower labials, the 8 anterior 
touch the enlaiged chmshields, fiist labials in contact medially. 
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Scale rows, (at 3(1 ventral), 21, 21, 19, 17; the two outer rows 
lacking; keels; ventrals 147, the first separated from the chinshields 
by four pairs of small scales; anal single; subcaudals: 1 divided 
12 single -f- 9 divided — 22; six small rattles. 

Color in alcohol. Brownish on sides, the median dorsal region 
lighter (salmon?) ; about 45 narrow black, more or less continuous, 
transverse strii)es, on body and tail, which usually reach to tlie 
second scale row on the sides of the body; two outer scale rows with 
numerous small whitish flecks; ventrals with quadrangular dark 
marks forming irregulai* linos, the two outer series on each side 
darker and more distinct than the median. Head dark with an 
indistinct light stripe across the head at level of the anterior part of 
suprao(*ulars; lower two-thirds of posterior upper labials whitish; 
first three labials dark; lower labials and chin spotted with black; 
the dorsal indefinite light stripe terminates anteriorly just back of 
occi])ut in a rounded, darker-edged s])ot; a black strii)e from behind 
eye to angle of mouth, not bordered above l)y a light line. 

Mpdf^nrementH in mm. Total length, 464; tail, 38; width of head, 
19; length of head, 19; length of rattles, 14. 

Variation. The paratype is a small specimen from Mexico, and 
very probably from the Ajusco Mountains between Tres Marias 
(Tres Cumbres), Morelos, and Cuernavaca. The body is grayish 
black, but the indefinite dorsal light stri})e which terminates in a 
definite light spot on occiput is present; the body and tail are trav- 
ersed by 39 narrow dark stripes a little more than two scales wide; 
a darp sj)ot is present at each end of the stripe, which may touch 
th(‘ stripe, and there is also an indefinite series of small dark spots 
low on sides, between these latter; the jiigment below is largely on 
the outer sides of the VTntrals; the chin is spotted as in the type. 


4—1838 
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PLATE VI 

Fi(3. a. Crohthis tranfiDPrsus sp. nov. Paratype, EHT-HMS No. 15879, 
Moxioo. (Sonirwhat rodiiced; actual Icnj^th, 183 mm.). 

Fig. B. VrotnhiH transvcrsidfi sp. nov. Type, KHT-HMS No. 30001, 55 km. 
SW Mexico (city) near Tres Cumbres, Morelos. (Somewhat reduced; actual 
lenjith, 464 mm.). 
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Tlicre is a single elongate scale between the cantlials. llie inter- 
nasals are less elongate; there are three anterior intersuprao(Tilais. 
The labials are 8-8 above, ,0-9 below. The scale formula and ven- 
tral count are identical with type; caudals; 22 (single) +3 (divided) 
=25. There is a single row of scales between labials and eye; no 
loreal, and only two instead of three small scales below tlie pit, and 
two instead of three iiostociilars. The total lengtli of the specimen 
is 183 mm. 

l^emarkfi. That this form is not a subspecies of Crotalus trii^eriatus 
seems to be proved by the presence of (\ triseriatiLs anahuacus in this 
immediate locality. 

It may be distinguished from forms of triscriatus by the reduced 
number of scale rows, 21 as opposed to 23-25 ; a single row of scales 
between eyes and labials; reduced labial count and different squa- 
mation in loreal region, and the very distinctive marking and col- 
oration. 

Mr. Martin del ('am])o has recently described a small rattlesnake 
from the “Lagunas de Uemjioala’^ (Zempoala) f^Morelos or Mexico] 
having a reduced squamation (scale formula 21, 19, 17, and 9 upper 
and lower labials). However, lie describes the dorsal markings as 
“manchas/ dorsales, 45; caudales, 8.^^ Since he does not describe the 
very characteristic color pattern of tmtisvcrnus, I conclude that he 
has correctly placed it as a variety of Crotalus triscriatm anahuacus 
Ciloyd. 

1 am indebted to Dr. W. B. Davis, head of the Depaidment of 
Fish and (lame of the Texas M(*chanical and Agricultural Ckillege, 
and Mr. Max Whisenhunt of the same institution, for the privilege 
of describing this striking new species, and for the gift of the type. 

Crotnbis aemiconmtus sp. nov. 

Type. EHT-HMS, No. 23014 <5 ; collected at Mojarachic, Chi- 
huahua, 1939, by Irving W. Knobloch. 

Diagnoain. A small rattlesnake with a single median series of 
dorsal blotches about five scales wide alternating with less distinct, 
paired spots; supraocular strongly elevated on its outer edge, much 
longer than its distance from tip of snout; upper preocular divided, 
the anterior part bending over edge of canthus, and separated from 
posterior nasal ; a short, dark, light-bordered stripe beginning some 
distance behind eye and continuing to angle of mouth. One (lacry- 
mal) or two scales between eye and labials; three or four loreals 
present; a pair of large internasals, in contact; a pair of large can- 
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dials separated by two paii> of scales; three series of scales be- 
tween the ^iipraociilars. 

Desenption of the type. Head rather triangular, strongly dis- 
tinct from neck; snout narro\\, rather oval in profde; supraoculars 
large, strongly elevated on the edge, forming a hornlike ridge; a pair 
of very large internasals, in contact medially, separated from the 
supraoculars by large canthal scales, which are themselves separated 
medially by two pairs of '>mall intercanthals; supraoculars separated 



Text Fk.. 2. ('rolaJu'^ nuconiutufi sj). nov. Ty])t'. A. Ventral \iovv of (ho 
lu'atl, X 2. Ji. Latc'ial mow of hoad, X 2. (\ Dorsal view of lit'ad, X 2. 


by three series of scales anteriorly and by four or five posteriorly; 
rostral broader than high, the part visible above triangular; nasal 
scales fused above nostril, sutured below nostril, the anterior part 
wider and longer than posterior; upper preocular divided, the an- 
terior part largest, turning up over canthus; four loreal scales, 
the one between the postnasal and the anterior preocular, largest; 
others small; three scales border the pit, the lower scale separated 
from the labials by small intercalated scales (left side), or the an- 
terior touching labial (right side); six postocular and subocular 
scales border posterior and inferior part of eye, the anterior sub- 
ocular (lacrymal) largest, touching two labials; posterior suboculars 
separated from labials by one or two scales; 10 (left), or 11 (right) 
upper labials; mental triangular, its labial border greater than that 
of rostral; first pair of chinshields bordered by 3 (left) or 4 (right) 
lower labials; body scales keeled save outer row. Scale formula: 
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Pu\TE V’ll ('wlalux XI micoi iiutiix sp. nov. 
M(,.|!ii!U'hic. Chihuahua. (Soiucwhal enlarged • 


'I'.vpe, EIIT-HMS No. 23014, 
actual length, 493 mm.) 
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28, 25, 21, 23, 17, 17; ventrals, 167; 16 undivided subcaudals, fol- 
lowed by 3 divided sealer; anal single; 13 scales about base of tail; 

’ about middle of tail; six rattles present. 

Mpaanrement in mm. Total length, 493; tail 37.5; rattle 21.6; 
width of head, 17; length of head, 20.3; length of supraocular, 6. 

Color. The dorsal ground color is pearl gray with tlie sides 
somewhat lavender-gray to pinkish salmon (low on side). On body 
a median series of about 16 very irregularly-edged dark spots, which 
alternate with smaller, irregular, more or less elongate paired spots 
(occasionally fused on posterior part of body or broken in two or 
three parts) ; an irregular row of dark flecks on the sixth scale row, 
ea(*h covering area equal to one scale; a similar series on the fourth 
row; still another row of dark flecks on first, second and third rows, 
the spots irregular and sometimes including parts of three scales, 
but usually covering a total area of about two whole scales; a 
pair of nuchal spots present, which are in contact medially; several 
small black spots on occiput, the anterior pair touching the supra- 
o(*ulars; an elongate' dark stripe beginning behind eye is bordered 
above and behind by a whitish line; labials pinkish salmon, the 
upper labials heavily pigmented with ashy gray, the lower labials 
pigmented on their sutures; posterior half of tail somewhat orange 
above, yellowish below. Ventral surface dirty whitish with the 
anterior and posterior part of each ventral grayish or blackish, 
often covering more than half of the outer part of ventrals. Two 
black spots on the dorsal jiart of tail and one chestnut spot; ven- 
tral surface of jiosterior part of tail lacking dark markings. 

Remarks. The n'lationship of the species is believed to be with 
Crofalus Icpidus. It differs from that species in having a larger 
supraocular, much longer than its distance from the end of the snout, 
and in having the supraocular strongly elevated with a keel-like 
edge, allowing the upper fourth of the eye to be higher than the 
interorbital level. The color pattern is very different from that 
of typical specimens of C. Icpidus klauberi (Iloyd or C. Icpidus 
Icpidus (Kennicott) and the caudal *-cales are fewer. There is how- 
ever a similarity in the general squamation; yellov.dsh orange tail 
coloration and the pri’sence of the pinkish-salmon coloration low 
on sides. 

The specimen comes from an elevation of about 6,000 f(‘et in the 
Sierra Madre mountains. 
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A New Ambystomid Salamander from the Plateau 
Region of Mexico 

EDWARD H TVYLOR, 

Depaitinent of ZoologN , Eiii\eisitv of Kniisns 

AnsTiiun; A .''alamandcc, Aml)i/\liiiii(i from llir hi(tli ]>Iat('au 

rrnion of \\("-(('in Momco, Mexico, iv tl< 'cni)0(l. Tt i"! iclatcd to Ambi/slomn 
bombypi Hum Ta.vlor. 

A SPFA'IKS of .'^alaiiiandor, tosotlior witli lai’Ko numbers of sala- 
mander larvats was obtained in shallow artifieial ponds in the 
high prairie region'^ of western Mexico (state). The dermal glands 
give the surface of the adult animal a somewhat granular appear- 
ance particularly if the glands are gorged, or the skin is slightly 
shrunkt'n. There is no absolute proof that the larvae taken arc the 
young of the species, but it is highly probably that they are. 

Anibi/titonin granulosuw sp. nov. 

Ti/pr. EUT-HMS, No. 298()r), collected at km. 74, about 12 miles 
northwest of Toluca, Mexico, Mexico, Sept. 10, 1989, by Edward H. 
Taylor and Hobart M. Smith. 

ParatypcH. Adults: EHT-HMS, No. 29804, collected with type; 
Nos. 24042-24044, at km. 70, northwest of Toluca, Sept., 1940, by 
Richard (dark Taylor and E. H. Taylor. Larvae: EHT-HMS, Nos. 
24045-24250, kins. 70-74, 10-12 miles northwest of Toluca, Mexico; 
U. S. N. M. Nos. 116630-1 1G653, kins. 70-73, same locality. Taylor 
and Smith collectors. 

Diagnosis. Related to Ambystoma bo^nbypellum, but with a 
shorter, more elevated tail; body distinctly more elevated; limbs 
proportionally longer, the head shorter and broader. Color greenish 
or yellowish-olive to brown-olive above with numerous small black 
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spots. Yellowish or yellowish-brown on sides and venter, without 
marks. Tail spotted black like the back. 

Description of the type. Head moderately high, its greatest width 
behind jaw angle (23 mm.) greater than measurement from tip of 
snout to gular fold (20 mm.), but less than distance from tip of 
snout to the gular groove, dorsallj (30.2 mm.) ; length of eye 
(3.5 mm.), less than distance to nostril (4.8 mm.) ; distance between 
nostrils, 5.9 mm.; distance between orbits, 8mm.; eyelid width, 
1.8 mm.; length of snout, 7.2 mm. 

A large, transversely oval, palatal pit; choanae transversely oval, 
the distance between them 7 mm. ; prevomcro-palatine teeth on a 
somewhat arched ridge, extending across palate, with a slight dia- 
stema between the prevomerine and palatine series; a slight indica- 
tion of a mesial break in the dental ridge, but the teeth here are 
continuous. About 48-48 maxillary-premaxillary teeth, and ap- 
proximately the same number of mandibular teeth, the latter form- 
ing a rather irregular series; about 11-13 prevomerine teeth; 9 pala- 
tine teeth. 

Tongue rather small with longitudinal lamella (larger tongues in 
older specimens). The larval skinfold at corner of mouth still evi- 
dent as a small flap on the upper lip and a small fold on back part 
of lower lip; no trace of splenial teeth. 

Skin above finely corrugated or granular, more especially granuhar 
in caudal region ; a groove behind eye curving down to near corner 
of mouth; gular fold prominent; the skin of chin forming longi- 
tudinal folds; a d(‘ep groove passing from corners of gular fold, half- 
way to the median dorsal line. 

A double series of enlarged pits beginning mc'dial to the nostrils 
and running back above orbit, then down behind it; another series 
of pits b(‘ginning behind nostril and covering much of the area bedow 
eye; anotlier single series on the lower jaw. The dorsolateral, 
lateral and lateroventral neuromast organs represented by a few 
scattered pores. Twelve costal grooves, all of which can be traced 
across abdomen; limbs of moderate length; when adpressed the 
longest toes reach the wrist; an inner and an outer tubercle on palm 
and sole. Fingers 1, 4, 2, 3, in order of increasing length; toes 1, 5, 
2, 3, 4; the distal part of metacarpals and metatarsals free; an 
indistinct ridge from outer toe onto tarsus; caudal fin thickened, 
scarcely distinguishable from remainder of tail; subcaudal fin much 
reduced and not or but little thickened; tail a little shorter than 
head and body; median part of tail deeper than base; cloacal walls 
with folds and with a small projection from the anterior part 
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Color. Yellowish-olive above and on sides, darker on dorsum; 
venter dirty, or yellowish-flesh with a few scattered black spots on 
dorsum extending onto the sides; tail similarly marked. 


Table of measurements (in mm.) of type and paratypes of 
Ainby stoma gran ulosmn. 


Numl)pr 

2{>805 

29804 

24042 

24043 

24044 

Sex 


9 

9 

$ 

3 

Snouf to back end of vent 

92 

81 

89 

92 

86 

Tail length 

77 

62 

75 

74 

71 

Ih'ad, greatest width 

23 

19 

22 

21 

21 

Head, length to giilar fold (ventral), 
Head, length to level of gular groove 

20 

20 

20.2 

20 

19.5 

(dorsal) 

30.2 

27 

28 

28.8 

26.3 

Arm 

32 

26 

29 

29 

27.5 

hog 

34 

28 

30 

32 

28 

Axilla to groin 

45 

38 

41 

45 

40 

Tail, depth at base 

16 

14 

16 

15 

14 

Tail, greatest depth 

18 

16 

17 

16.5 

15 

Dej)th of bodv 

24.5 

22 

23.5 

24 

25 


Description of the larvae. The largest larva, EHT-HMS, No. 
24094, measure-j 90 millimeters snout to vent; the tail, 70. The 
head is broad (28 mm.) ; its length to base of gills, 36.5. The 
longest gills are 25 mm. 

The dorsal fin arising at a point about on the level of the gill 
bases, and in the young, forms a continuous curve to end of tail, 
file dorsal i)art being most elevated near base of tail; elevation 
of subcaudal part of fin Usually less than the dorsal, although a 
few specimens have it about equal to dorsal; when limbs are ad- 
pressed, tips of toes reach to elbow; web on the foot a little more 
extcmsive than in adult, involving the metatarsals to their tips. 

IVlaxillary-premaxillary teeth in a very uneven row, ai)pearing as 
if there were more than a single row of teeth; prevomerine teeth on 
two strongly elevated, widened ridges, about 45 teeth on each, ar- 
ranged in several series, many teeth directed backwards; the tooth 
groups, in contact mesially, lie anterior to a line connecting the 
choanae; the palato-pterygoid series in two longitudinal patches 
each with about 45 teeth, the teeth arranged in several transveise 
or diagonal series. About 60 splenial teeth on each side arranged in 
several short series. Mandibular teeth very irregular. Tongue 
undeveloped. 

The larvae are light flesh color with little or no spotting on the 
back, or elsewhere. There is some pigment in the tail fin, especially 
near the tip and on the underside, some specimens having this re- 
gion nearly black. 
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The figure (2) shows such a speeimen, the ventral fin being less 
elevated than normal. 

Remarks. The oldest adults (those in which the fold had been 
resorbed on the back part of the lower jaw, and the upper flap much 
narrowed) were dark dirty olive in color, the dorsal black spots 
discernible with difficulty. The prevomero-palatine series of teeth 
tend to straighten out more across the palate, and are less arched. 

I have presumed that this ■>pecies is related to Ambifstoma hom- 
bypellum Taylor, a species known only from two recently trans- 
formed adults. These latter are uniform lavender in color, and the 
habitus is veiy different. In that form the skin is very smooth 
and shining. The body is not elevated medially; the tail is as 
elevated at its base as elsewhere, and the caudal fin is not retained 
in the adult (see fig. Univ. Kansas Sci. Bull., Vol. 2e^, 1938 (1939), 
plate XXIV, p. 303, fig. 1). 
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Platp. VIII Ambystonia granulosum <p nov 

Fig 1 Typo I HT-HMS Iso 29805, 12 miles NW Toluca, Mexico, Mexico 

About natural size i\ 

Fig 2 Lar\ i of ^aine, nearly full grown (X D 

Fig 3 Larva of same, young (X D 
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The Hylid (Jenus Acrodyfes, with ('Comments on 
Mexican Forms 

EDWARD H. TAYLOR, 

D(*pnrtni(‘iit of Zoolo^v, Fni\eisity of Kansas 

Absthmt: Tho frog gonus Acrodyltx, Fitzingpr (1843) (Hyluliio). placod in 
the .«ynonyniy of Ilyin by Boulcnger (1882), is revivod. Thna' Mexican forms 
arc recognized. Of these two are new; one, from southern Guerrero, Mexico, 
is described as Acrodytex inflata, becau.se of a peculiar habit of inflating the 
body with air when calling. The other new species is being described elsewhere. 

The name' Rnna wmloxn (Laun-nti) is based on a figun' of a frog in Seba,* 
who .states that its habitat is in “Indiis.” It is doubtful whether it can be 
identified among the known forms of the genus. 


T HK Hylid frogs allied to "Ilyla venulosa’’ {auctonnn), having 
in the males a pair of vocal sacs extruded behind the angles of 
the jaws, are generically sei)arable from the genus Hyla (sensu Into) . 
These also have a characteristic pattern for the prevomerine tooth 
groups; broadened, somewhat spatulate, maxillary teeth with the 
transverse groove at their terminus giving the tooth in profile a seem- 
ingly more strongly bifid appearance than is usual in the Hylidae; 
a "puratoid” gland of eonsiderable area, usually diffuse, on the head 
and back, giving the skin a thickened appearance, and producing 
secretions api>arcntly physiologically different from those of other 
hylid species; palate more completely roofed with bone. Species 
having these characters, I believe, without question, form a natural 
generic group. 

For this group there have been proposed two names: Acrodyfes 
and Scytopis. Acrodyfes Fitzinger, Systema reptilium, fase. 1, 1843, 
p. 30, has as a genotype Hyla renulosa Daudin = Rana vcnulosa 


*Seba A. Locupletibbimi roium naturalium thesauii accuiata descnptio, et iconibuH arti- 
ficiossimis’ exprcssio, per univertjam phy’ices histonam, Amsterdam, vol. 1, p. 120, pi. 76, 
fig. 1, 1734. 
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Laurenti 1768, Synopsin reptilium, 1768, p. 31 (‘‘Indiis” cx errore)]. 
Scytopis Cope, Proc. Acad. Nat. Sci. Philadelphia, Vol. 14, Sept., 
1862, p. 354, has as genotype a Paraguayan species, Scytopis hches 
Cope {lor. cit. pp. 354-355) — Hyla venulom (Laurenti) {fide Bou- 
lenger) |. Thus the same species apparently serves as genotype for 
both names, and the oldest, Acrodjflcs, must take precedence over 
Scytopis. 

It is of interest that Coj)e in 1862 used the Fitzinger name. Aero- 
flytes irnulomy and later the same year described Scytopis for his 
Sc y topis hches which has been referred to the synonymy of i^envlosa. 
In 1865 (Nat. Hist. Rev., p. 109) Cope recognizes both genera, Aero- 
dytes and Scytopis, separating them on the basis of the ])resence of 
a paratoid in the latter, its absence in the former. Then in 1866 
(Journ. Acad. Nat. Sci. Philadelphia, Vol. 6, Art. 2, 1866, p. 85) he 
refers the si)ecies venulosa to his Scytopis. 

There are three forms of the genus known to occur in Mexico. 
They may be distinguished by the following characters. 

A. Adults hukinn n doisul pattnn ut black blotches (iKissibh picseut in \(MV noumk), 
occitsionalU ^\lth jiustulcs daik and some \cntinl stipplniK; c\c laipci, ^rcatci than 
distance fioni nostiil; kinmn nia\ininin si/c 70 iimi , C’hiapas sp no\ . 

AA. Ihn^al pattern of stupes oi blotches, e\e less than or eipial to distan(M‘ from nostiil. 

n. The anreiHn doisal iiiaiks sepaiuted liom the posteiioi ones bv a bioad baiul ot Ktonnd 
coloi . ^(n(el iniiiiacnlate; ni.iMinnin kno\Mi si/e, male, OS mm, (females much laitiei'’), 
Clneiieto (and ’ Colima) ntfiata sp. no\ . 

HR. Anteiioi maiks uMiallv t\.o, dim, iliik, doisal stupids, with a Unht doisolutinal stupe; 
th(‘ anteiioi .nid post(>noi doisal maikiiiKs nsnallv continnons; skin thickei on hea<l 

and back; size, s;t mm, San Lnis Potosi, Veiacinz and (Miiapas 

\(ro(li/tfx xpilomma (Nipe 


Acrodutes inflata sj). nov. 

Type. EHT-HMS, No. 17890; collected near La Venta, CJuerrero, 
June 27, 19J8, by Edward H. Taylor. 

Paratypeti. EHT-HMS, Nos. 17889, 17891. Topotypes taken 
with the types. 

Diagnom. Very large tree frogs related to Acrodytes fipUomma. 
Snout to vent, 98mm. in males (females probably much larger); 
with large vocal sacs evaginated behind angle of jaws; prevomerine 
teeth in two broad, slightly curved, transverse series of 10-12 teeth, 
separated medially by a distance nearly equal to their distance from 
choanae; tympanum five-eighths of the diameter of eye; diameter 
of eye nearly equal to its distance from nostril; intcrorbital width 
distinctly greater than an eyelid; outer fingers one-third, toes three- 
fourths to four-fifths webbed; tibiotarsal articulation reaching the 
eye; no small yellow gland on distal part of posterior face of femur; 
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black dorsal markings; venter immaculate; paratoid glands present 
on occiput and back. 

Description of the type. The head rather flat, with eyes much 
elevated; width of head (30 mm.) greater than length (25 mm.); 
eye large (8 mm.), equal to its distance from nostril; width of an 
eyelid (6.5 mm.) much less than interorbital distance (9 mm.). 

Canthus rostralis lacking, the loreal region not or but slightly 
concave; snout slopes downward very abruptly from the region of 
nostrils, which are near the anterior point of snout; tympanum very 
distinct, a little higher than long, somewhat irregular in shape, its 
length (5 mm.) equal to five-eighths diameter of eye, and separated 
from the eye by a distance less than the length of tympanum. 

Tongue much broader than long, slightly notched behind, only the 
posterior edge free; choanae transversely elongated, somewhat an- 
gulate on inner edge; prevomerine teeth in two transverse series, 
lying between the posterior edges of the choanae, and separated from 
the choanae by a distance equal to (or somewhat greater than) that 
between the two groups. Openings of the vocal sacs large, directed 
back; openings of the palatal glands form a sinuous groove, inter- 
rupted medially by small separate pores, and nearer to the front 
of the palate than to the prevomerine teeth. 

Outer digits of hand about one third webbed, their edges with 
narrow skin folds; terminal pads only a little wider than digits; 
dorsal surface of pads with very pronounced, moundlike elevations; 
subarticular tubercles relatively small, that on outer toe larger, 
somewhat bifid; supernumerary tubercles rather indistinct, as are 
the palmar tubercles; base of first finger covered with an area of 
horn, granular, rather than spiny; none on second or third fingers. 

Feet a little more than three-fourths webbed ; toes with the termi- 
nal pads a little narrower than those on hand, but these likewise 
with narrow lateral folds ; inner metatarsal tubercle fiat, not strongly 
marked; a small indistinct outer tubercle; subarticular tubercles 
small; supernumerary tubercles indistinct; tarsal “fold’^ flat, wid- 
ened, scarcely discernible. 

Skin of head and body smooth; indistinct pustules present on 
back, more evident on sides; legs and arms nearly smooth; ventral 
surfaces of chin, breast, venter, and most of the under part of thigh 
strongly granular or areolate ; no small gland present on distal part 
of the posterior surface of the thigh (present in spilomma and cer- 
tain Central and South American species) ; a fold above the tym- 
panum which encroaches somewhat on the latter. 


5—1838 
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Color, Dark reddish-brown above; some black spots on anterior 
part of the back, more or less connected; a broad transverse band 
of ground color separates the large indefinite black spot covering 
posterior part of back from the dark marking on the anterior; a 
few spots or flecks on the sides ; arm and leg with black bars having 
somewhat lighter, irregular edges; rather large whitish-cream spots 
about anus ; venter uniformly dirty cream ; under sides of feet darker 
than palms. 

Measurements in mm. of Nos. 17889, 17890, 17891; sex, $ j $ y 
$ ; snout to vent, 92, 95, 84; width of head, 30.5, 30, 29; length of 
head, 24.8, 25, 23; arm, 54, 58, 51; leg, 125, 127, 117; tibia, 41, 44, 
38.5; foot, 55, 56, 50. 

Variation. All three of the specimens have a reddish-brown ground 
color. The black mark on the back, originating on the eyelids, 
continues two-thirds of the length of the body, where it is inter- 
rupted. It may enclose areas of the ground color. The large spot 
in the lumbar region, reaching down on sides and extending back 
to near the anus, likewise may not be of solid color. The light 
areas near the anus and on femur may have some small blackish or 
brownish dots or reticulations. The pustules on the rump and back 
are more developed in the paratypes. The ventral coloration is the 
same in all. The type and one paratype both have the right choana 
^abnormally narrowed. 

Remarks. The three specimens were obtained from rainpools in 
scant forest during a light rain at night. They were calling when 
first observed and their bodies were inflated enormously, causing 
them to look like some monstrous Hypopachus save for the inflated, 
spherical, balloon-like vocal sacs behind the jaw angles. In such a 
disguise I did not suspect their true relationship when they were first 
encountered. 

There is much confusion in the concept of ^^Hyla venvlosa.*^ 
Adequate series of specimens from South and Central America will 
doubtless prove the presence of several legitimate species in the 
large synonymy of that form as indicated in Boulenger, Neiden, and 
other authors. It would appear that the key character ‘Vocal sacs 
behind jaws” has been responsible for the imwarranted synonymyz- 
ing. 

One Central American species of this group examined has the 
vomerine and palatine bones covered with curious dentate rugosities. 
This species may be Hyla paenulata of Brocchi, but this cannot be 
ascertained at this time. 
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I am of the opinion that ^^Rana venvlosa!^ Laurenti, of unknown 
provenance, is unrecognizable, and the type figure might apply to 
several known species of the genus. 
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Plate No. IX. Acrodytes injlata sp. nov. 

Fig. 1. Type, dorsal view about natural size, EHT-HMS No. 17890, La 
Venta, Guerrero, Mexico. 

Fig. 2. Same. Head, lateral view. (X 1) 

Fig. 3. Same. Hand, ventral view. (X 1) 

Fig. 4. Same. Foot, ventral view. (X 1) 
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A New Land Tortoise, Testudo riggsi, from the Middle 
Pliocene of Seward County, Kansas 

CLAUDE W. HIBBARD, 

Museum of Vertebrate Paleontology, University of Kansas 

Abstract: A new small land tortoise, Testudo riggsi sp. nov., is described 
from a middle Pliocene deposit in Seward county, Kansas. It constitutes a 
part of the local Saw Rock Canyon fauna. 


INTRODUCTION 

I N June, 1943, while engaged in cooperative geological work in 
Seward county, Kansas, with Doctor Thad McLaughlin, of the 
United States Geological Survey, we discovered fossil remains of 
two specimens of a small turtle. While turtle remains are probably 
as numerous as the remains of any other vertebrate in the Pliocene 
and Pleistocene of Kansas, they are as a rule broken and disar- 
ticulated so that only fragmentary parts of an individual are ever 
recovered. These fragments seldom warrant collecting since only 
rarely are they identifiable. However, the finding of these two 
specimens and their associated fragments gave promise to the se- 
curing of nearly complete individuals. The surrounding areas were 
carefully searched for all pieces of each individual. The associated 
pftrts of the carapace and plastron of each individual when found 
were disarticulated at the sutures and greatly fractured along the 
deep sulci which were present where the scutes meet, thus produc- 
ing a thin structure in the heavily developed carapace. In the 
laboratory with tedious efforts the shells were pieced together. The 
restored carapace is slightly warped. Due to the broadly arched 
carapace the peripheral bones are nearly hidden from the dorsal 
view. I am greatly indebted* to Mr. Elmer S. Riggs, Honorary 

* 1 wish to express my gratitude to Doctor E. H. Taylor for numerous helpful suggestions 
and criticism in the course of the study of these iq;>ecimens. 
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Curator of Vertebrate Paleontology, who has generously given his 
time for the past year in helping with Museum and Field Work 
and especially for his painstaking labor in helping me in the re- 
construction of the two specimens here reported. The species is 
named in his honor. 

Testudo riggsi sp. nov. 

Holotype. Kansas University Museum of Vertebrate Paleon- 
tology, No. 6789, a nearly complete carapace and plastron, of an 
adult turtle, showing 14 lines of growth. Paratype, No. 6790, com- 
plete plastron and nearly complete carapace, and parts of skeletal 
elements of an adult with 16 lines of growth. 

Horizon and type locality. Middle Pliocene, Locality No. 6, 
Seward county, Kansas. Saw Rock Canyon fauna. 

Diagnosis. Probably the smallest of the known fossil species of 
Testudo from North America; superficially resembling Gopherus 
berlandieri (Agassiz), being of about the same size, although pos- 
sessing a much heavier carapace and plastron that are rugose in 
appearance due io lines of growth: gular portion of the epiplastron 
decidedly thicker; distinguished from known species of Testudo by 
its small size and the high broadly arched carapace. 

Description of type. A land tortoise with a carapace length of 
176 mm.; carapace width of 155 mm. or 82 percent of its length. 
The height of the carapace is 85 mm., or 48 percent of its greatest 
length. Greatest length of the plastron is 189 mm., and the greatest 
width is 140 mm. The scale and bone formulae of the carapace and 
plastron are as follows: Scutes: 1 nuchal, 5 vertebral, 1 pygal, 4 
costals, 11 marginals, 1 gular, 1 humeral, 1 pectoral, 1 axillary, 1 ab- 
dominal, 1 inguinal, 1 femoral, 1 anal. Bones: 1 nuchal, 8 neurals, 
1 suprapygal, 1 pygal, 8 costals, 11 peripherals, 1 epiplastron, 1 
entoplastron, 1 hyoplastral, 1 hypoplastral, 1 xiphiplastron. 

The carapace is decidedly convex with the lip or gular lobes pro- 
jecting well in front of anterior margin of the carapace. The nuchal 
scute is w^ell developed. The surface of the bone of the first costal 
scute on the right side has fourteen concentric lines of growth, which 
are deep and well formed. The fifth costal bone is rectangular in 
shape, being as wide at the distal end as at the proximal end. The 
seventh costal bone has a width of 22.8 mm. at the distal end as 
compared to a width of 12.6 mm. at the proximal end. There is 
only one suprapygal bone although it is broken where it joins the 
eighth neural bone and the suture is destrpyed. The suprapygal 
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Fig. 1. Tettvdo rigg«i. sp. nov. Type No. 678»JCaiu»8 Univereity 
of Vertebrate Paleontology, Middle Pli^ne Sward county, Kansas. A, dorsa 
view. B, lateral view. Drawings by Miss Barbara Barto. 
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is concave along its posterior border and joins the pygal bone which 
is convex anteriorly. The sulcus of the fifth vertebral scute crosses 
well down on the pygal bone. This region is similar to that figured 
by Hay^ (1908, p. 429, fig. 561.) in Testudo osbomiana.Il&y, speci- 
men No. 5871 A. M. N. H. The free margin of the pygal bone is 
9.5 mm. wide forming a slight indention in relationship to the ad- 
joining free ends of the peripheral- bones. The free borders of the 
peripherals are deeply notched and obtuse posteriorly, the greatest 
thickness being 16.5 mm. The greatest thickness of the anterior 
peripherals is 23.0 mm. The inguinal buttress extends but slightly 
above the costo-peripheral sature, though it is further expressed by 
a ridge on the inner surface of the sixth costal bone, extending ap- 
proximately three-fourth of the distance along the midline of its 
inner surface. The ribs and vertebrae are missing. 



Ro. 2. Testvdo njrjrw. sp. nov. Ventral view of plastron of type No. 6789, 
Kansas University Museum of Vertebrate Paleontology. Drawing by Miss 
Barbara Barto. 
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Measurements of type and paratype 


Type 


Total length of carapace 

Greatest width of carapace ’ 

Greatest height of carapace 

Length of bridge ..!... 

Anteroposterior length of nuchal bones 

Greatest width of nuchal bones 

First neural bone (greatest length and width) 

Second neural bone (greatest length and width) 

Third neural bone (greatest length and width) 

Fourth neural bone (greatest length and width) 

Fifth neural bone (greatest length and width) 

Sixth neural bone (greatest length and width) 

Seventh neural bone (greatest length and width) 

Eighth neural bone (greatest length and width) 

Suprapygal bone (greatest length and width) 

Pygal bone (greatest length and width) 

First costal bones (greatest length and width) 

Second costal bones (greatest length and width) 

Third costal bones (greatest length and width) 

Fourth costal bones (greatest length and width) 

Fifth costal bones (greatest length and width) 

Sixth costal bones (greatest length and width) 

Seventh costal bones (greatest length and width) . . . 

Eighth costal bones (greatest length and width) 

First marginal bone (greatest length and width) 

Second marginal bone (greatest length and width) . . 
Third marginal bone (greatest length and width) — 
Fourth marginal bone (greatest length and width) . . . 

Fifth marginal bone (greatest length and width) 

Sixth marginal bone (greatest length and width) 

Seventh marginal bone (greatest length and width) . . 
Eighth marginal bone (greatest length and width) . . . 

Ninth marginal bone (greatest length and width) 

Tenth marginal bone (greatest length and width) . . . 
Eleventh marginal bone (greatest length and width) 

First vertebral scute (greatest length and width) 

Second vertebral scute (greatest length and width) . 
Third vertebral scute (greatest length and width) . . 
Fourth vertebral scute (greatest length and width) . 
Fifth vertebral scute (greatest length and width) . . . 

First costal scute (greatest length and .width) 

Second costal scute (greatest length and width) 

Third costal scute (greatest length and width) 

Fourth costal scute (greatest length and width) 

Greatest length of plastron . 

Length of plastron in midline 

Width of plastron at axilla 

Width of plastron at inguinal border 

Length of free lateral margin of gular bone 

Width of base of both gular lobes 

Greatest thickness of gular lobes 

Width of emargination of anterior gular lobes 

Depth of emargination of anterior gular lobes 

Greatest anteroposterior length of entoplastron — 

Greatest width of entoplastron 

Greatest anteroposterior length of hyoplastral 

Greatest width of hyoplastral — 

Greatest anteroposterior length of hypoplastral ... 

Greatest width of hypoplastral.. 

Width of xiphiplastron on anterior suture 


176.0 

156.0 

85.0 
81.5 

37.1 
47.9 

25 . 4 - 20.2 
20 .^ 26.6 

17 . 0 - 24.8 

19 . 5 - 28.8 

16 . 1 - 25.2 

15 . 2 - 27.5 

15 . 8 - 23.6 
11 . 47 - 10.2 

34 . 0 - 42.6 

28 . 2 - 44.0 

58 . 0 - 32.3 

62 . 0 - 24.0 

68 . 0 - 19.3 

67 . 8 - 23.6 

70 . 5 - 19.3 

59 . 0 - 19.6 

56 . 4 - 21.8 

36 . 3 - 16.0 

27 . 5 - 23.8 
29 . 7 - 29.9 

32 . 3 - 24.2 
23.4 


44 . 9 - 23.8 

37 . 9 - 22.0 

27 . 0 - 23.5 

32 . 0 - 20.0 

27 . 0 - 23.1 

41 . 8 - 51.0 
35 . 5 - 46.5 

36 . 8 - ^ 51.9 

37 . 0 - 46.5 

36 . 9 - 54.5 

50 . 4 - 44.5 

56 . 5 - 37.3 
56 . 3 - 37.0 

45 . 5 - 42.5 

189.0 

162.0 
105.0 

90.0 

22.0 

41.5 

27.4 

36.0 
6.4 

45.2 

48.0 

65.4 

72.2 

51.3 

66.3 

44.6 


Paratype 

mm. 

185.0 

165.0 


85.0 

42.5 

46.8 


58 . 3 - 35.5 


51 . 9 - 48.0 


195.0 

173.0 

105.0 

100.0 

25.0 
43.5 
29.7 

17.0 

3.5 

44.0 
42.3 

68.1 

69.2 

57.5 

68.2 

49.3 
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Type Paratype 

mm. mm. 

Type Paratype 

Length of xiphiplastron on median suture 30.5 29.6 

Width of emargination of anal lobes 39.0 42.8 

Depth of emargination of anal lobes 16.0 22.0 

Greatest thickness of anal lobes 10.4 11.5 


The paratype agrees with the typ^ except that it is slightly 
larger. There are other slight differences between the two specimens 
which may be individual variation, but which I have considered as 
sex differences. The type appears to be a male with the entoplastron 
thicker and flatter and a well -developed prominence posteriorly 
where the entoplastron joins the pectoral sulcus. The gular lobes 
or the lip are not as flared nor the emargination as deep as in the 
type. The paratype has a wider and deeper emargination in the 
xiphiplastron with the free edges thinner than in the type. The 
pits where the ischia rests on the xiphiplastron are relatively shal- 
lower. A few skeletal elements were recovered with the paratype 
although only the femurs are complete. These have an overall 
length of 54.9 mm. 

Remarks, Although the skull is unknown the species has been 
assigned to the genus Testudo rather than to the genus Gopherus 
for the following reasons. (1) The bones of the carapace and plas- 
tron are deeply sculptured by lines of growth, a condition unknown 
in Gopherus, (2) The carapace and plastron are very thick in com- 
parison with those of Gopherus. (3) The peripheral bones are ob- 
tuse and deeply grooved by the sulci of the scales and much thicker 
than those observed in Gopherus. (4) The costal bones are equally 
as wide or wider distally, than proximally, while in specimens of 
Gopherus examined (G. agassizii (Cooper) and G. herlandieri) the 
fifth and seventh costal bones are considerably narrowed distally 
and are tapering instead of rectangular in shape. (5) Only one 
suprapygal is present which is concave at the distal end instead 
of two which occur in Gopherus, the second beii?g convex distally. 
The pygal in the fossil species is convex at the proximal end and 
extends well above the costo-peripheral sulcus while in Gopherus 
the pygal extends to the costo-peripheral sulcus. 

Associated forms found in the deposit with Testudo riggsi were 
the specimens of Pliomastodon adamsi Hibbard, Osteoborus pro- 
gressus Hibbard, numerous beaver teeth of the genus Dipoides,^ and 
abundant mollusks. The associated invertebrates and vertebrates 
from this locality are designated as the Saw Rock Canyon (local) 
fauna. 
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A New Polycotylid Plesiosaur 

By E S RIGGS 

Abstract: A new specimen of plesiosaur from the Greenhorn Limestone 
formation of Kansas is described and figured as Trinocromerum willistoni: 
sp nov. The skull, vertebrae, shoulder and pectoral girdles are described and 
figured 


A n important specimen of Cretaceous plesiosaur, recorded as No. 

5070 in the University of Kansas Museum of Vertebrate Pale- 
ontology, has been turned over to this writer for study and descrip- 
tion by the Curator, Dr. Claude W. Hibbard. Recognition of this 
courtesy and of the assistance of Miss Dorothea Franzen, staff ar- 
tist, in preparing figures of the specimen is hereby acknowledged. 

The specimen was found by a road crew in December, 1936, while 
making a cut on U. S. highway 81 south of Concordia, Kansas. The 
location is Sec. 16, T. 6 S., R. 3 W.; the horizon is 10 feet below the 
Jetmore Chalk member in beds which, farther west of this area, 
have been classified as the Hartland Shale member. Greenhorn 
Limestone formation, Cretaceous series. 

The specimen consists of a skull wtih mandible, fifty vertebrae, 
many ribs, most of the pectoral girdle, both pubes lacking some sec- 
tions, and the ischia almost entire. There are no paddle bones. The 
specimen is fairly well preserved, but is compressed and distorted in 
various parts. Owing to the greater elongation of the dental series, 
the absence of a well-defined inter-clayicular foramen and other 
lesser characters which will be pointed out in the detailed dei^crip- 
tion, this specimen is designated as a new species. In recognition of 
the important work on the plesiosaurs of Kansas and elsewhere by 
the late Professor S. W. Williston, the name of Trinacromerum 
willistoni sp. nov. is proposed. 


( 77 ) 
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Trinocromerum williatoni sp. nov. 

Type, University of Kansas Museum of Vertebrate Paleontology 
No. 5070. Skull with mandible, fifty vertebrae, many ribs and most 
of the pectoral girdle. 

Type locality. Sec. 16, T. 6 S., R. 3 W., in a cut on U. S. highway 
81 south of Concordia, Kansas. 

Horizon. Ten feet below the Jetmore Chalk member in beds 
which, farther west of this area, have been classified as the Hartland 
Shale member, Greenhorn Limestone formation, Cretaceous series. 

Diagnosis: Related to Trinocromerum osborni, but differing in 
having the premaxillaries extending farther back; in having a larger 
maxillary tooth series (at least 34 as compared to a possible 26), 
interclavicle relatively much larger, and lacking the large foramen. 

Description of the type. The skull is long and tapering with 
narrow face and short cranium, similar to that of the well-known 
holotype of Trinacromerum oshomi Williston (K. U. M. V. P. No. 
1300). The specimen under study has the appearance of a fully 
mature individual, while the holotype of T. osborni shows a number 
of juvenile characters. The skulls of both specimens are laterally 
compressed. / That of T, osborni, being preserved in the chalk, has a 
better surface texture and the sutures are quite readily recognized, 
while the former has suffered many minute fractures. These frac- 
tures, together with the more complete ossification, due to advanced 
age of the individual, make it difficult to trace some of the sutures. 
{See Fig. 1.) 

The premaxillaries are long and narrow, extending backward to a 
point beyond the center of the orbit. The median articulation is 
well marked through the greater part of its length, but in a space of 
100 millimeters anterior to the orbit it is lost in the relatively smooth 
and well-rounded surface. The articulation with the maxillaries and 
the nasal bones is less distinct, but traceable forward to a point 



Fig. 1. Skull of Trinacromerum willistoni sp. nov., No. 5070, left side view, 
pm, premaxillary; mx, maxillary; pr, prefrontal; pa, parietal; po, postorbital; 
sq, squamosal; q, quadrate; d, dentary; ang, angular; sur, suran^lar. 
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above the seventh tooth, where it is lost. The posterior extremity 
of this bone is laterally compressed and terminates in a wedgelike 
form, enclosed between two laminae of the frontal bones. It differs 
from that of T, osbomi, as described by Williston, in extending far- 
ther backward and in the evident characters of a more mature indi- 
vidual. 

The maxillaries extend beyond the middle of the temporal arch. 
They are characterized by the very elongated dental series, including 
no less than thirty-four teeth as compared with a possible twenty- 
six in T, osbomi. The teeth are uniformly large to a point about the 
middle of the series, then steadily decrease in size and in the interval 
separating them. The series terminates at a point below the poste- 
rior margin of the orbit, leaving an edentulous border of 70 milli- 
meters. The greatest breadth of the maxillary is near the middle of 
the dental series ; below the orbit is narrows to a diameter of 13 mm. 

The frontals are not distinctly marked in their outlines. They 
apparently enclose and overlap the posterior extremity of the pre- 
maxillaries. There are, above the orbits, a pair of relatively promi- 
nent and rugose superciliary crests whose homologies are doubtful. 
In this specimen these crests are compressed, so that the superior 
wall of the orbit appears on the lateral surface. Neither the anterior 
nor the posterior articulations of the frontals has been determined. 

The parietal bones, though laterally compressed in this specimen, 
were doubtless quite narrow. They present a thin vertical crest, 
extending backward from a point above the orbit. Whether or not 
they meet the premaxillaries remains in doubt. 

The area, anterior to the orbit which should include the lach- 
rymals and the prefrontals is too badly fractured to admit of ac- 
curate description. The anterior part of the prefrontal is seen at 
the angle between the maxillary and the premaxillary. 

The sqmmosal, as figured in many plesiosaurs, is a broad, branch- 
ing bone with its posterior margin articulating with the quadrate 
and sending a superior branch upward so as to overlap the parietal 
and apparently meet its fellow in a crest. The anterior branch, 
more broad and flattened than the other, forms the greater portion 
of the temporal arch. There is no evidence of a quadratojugal ele- 
ment in this specimen and in deference to Williston^s later con- 
clusion that this bone does not occur in plesiosaurs,^ no indication of 
its presence has been made on the accompanying drawing. How- 

1. (Trinocroinerum. Jour, of Gool. Vol. 16, 1908, p. 716.) (Osteolocy of thi RoptilM, 
Harvard Univ. Press, 1925, 'p. 66.) 
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ever, it is observed that S. P. Welles ^ in a recent monograph on 
'^Elasmosaurid Plesiosaurs/^ definitely described and figured it as 
present in Hydrotherosavrus and Thalassomedon. 

The quadrate is a strong bone joining the squamosal posteriorly 
at a right angle and presenting its broad surface on the posterior 
aspect of the skull. 

The angular extends forward beyond the middle of the dentary 
where it overlaps a small portion of the splenial as exposed in the 
lateral view. 

The mandible is long, straight on its inferior border and tapering 
in breadth from the coronoid eminence to its anterior extremity. It 
articulates with the quadrate in an elongated glenoid fossa; the 
posterior member is strongly recurved and truncate at the extremity. 
The dentary bone is plainly marked, extending posteriorly to a point 
some 40 mm. from the end of the opposing maxillary. The dentition 
can be traced no farther than to a point below the center of the 
orbit, probably because of the imperfect preservation of the speci- 
men. The surangular, is somewhat broader than the angular. The 
articular apparently does not project beyond the glenoid fossa so 
as to be seen on the lateral surface. 


Measurements mm. 

Skullf alveolar border to occipital condyle 640 

Skull, alveolar border to quadrate 602 

Skullf length of maxillary 694 

Skull, length of upper dental series 513 

Skull, greatest breadth of maxillary 32 

Skull, least breadth of maxillary 13 

Mandible, greatest length 745 

Mandible projection, posterior to articular surface 65 

Mandible, depth at coronoid eminence 65 


Some fifty vertebrae are included in this specimen, many of them 
entire though more or less laterally compressed. Of this number, 
fifteen are cervicals, including the atlanto-axis complex and the four 
succeeding cervicals in series. 

The atlas and axis are combined to form one piece and, due to 
the mature age of this individual, are more or less coossified. Some 
of the sutures described by Williston in the holotype of T, osbomi 
do not appear in this specimen. (See Fig. 2.) 

The atlas consists of five parts: Two paired neurapophyses, two 
subtriangular odontoids and a single massive intercentrum. The 
neurapophysis of the right side is preserved, the left being separated 
from it at the median line and lost. This is a relatively broad, flat 


2. (Memoin Univ. of Gslif., Vol. 18, No. 8, 1948, pp. 188-187.) 
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bone which presents a small concave, anterior surface to the occipi- 
tal condyle of the skull and joins by suture with the odontoid which 
has not been recovered in this specimen. Posteriorly, it joins the 
atlantar neurapophysis in a vertical suture. Superiorly it terminates 
in a short and laterally flattened, spinelike process; at the inferior 
extremity it joins the intercentrum. The axial intercentrum is a 
strong bone, having a hemispherically concave facet at its antero- 
superior surface. It occupies a median position and supports the 
occipital condyle from below. The inferior surface bears a slight 
median keel which extends along the posterior half of its length. It 
articulates posteriorly by suture with the axial intercentrum. 



Fia. 2. Atlanto-axial complex, na, axial neurapophysis; c, centrum; ai, axial 
intercentrum; r, axial rib; pz, prezygapophysis ; poz, postzygapophysis; an, 
atlantar neurapophysis; ati, axial intercentrum; sp, neural spine. 

The cuds, in its lateral aspect, approaches the general outlines of 
a typical cervical vertebra of this animal. It may be distinguished 
by the elongated neural spine, by the vestigeal prezygapophysis and 
by the much reduced axial rib. The axial intercentra are paired 
bones, each of which joins an odontoid anteriorly and which extends 
posteroinferiorly, forming a part of the rib attachment and meeting 
the axial centrum in a curved suture. The axial rib, which is firmly 
coosified on the left side, is mostly broken away from the right. It 
is rounded, tapering and fanglike in form. The centrum is the larger 
and more massive part of this vertebra. Posteriorly, it presents a 
typical vertebral articulating surface to the succeeding cervical; 
superiorly it forms two-thirds of the footing of the neural pedicle. 

The succeeding cervical vertebrae have moderately amphicoelous 
centra throughout and gradually increase in size as they approach 
the dorsal series. The sutures joining the pedicles and the cervical 
6—1838 
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ribs to the centra are plainly marked. The centra are apparently 
higher than wide. Their lengths are approximately equal to their 
height throughout. 

Length of cervical centra, 26 mm. to 42 mm. 

Greatest length of dorsal centra, 53 mm. 

Pectoral girdle. The scapula is preserved on the left side only. 
(Fig. 3.) It is of the typical triradiate form, common to plesiosaurs. 
Though distorted by compression, it was evidently quite concave on 
the mesial surface and marked by a strong, rounded crest which 
forms the long axis of the bone. It is about one-fifth longer and 
correspondingly broader than the same in the type specimen of T, 
osborni. The proximal articular end, as seen in the lateral view. 



a 


Fig 3. Scapula, lateral view, a, brachial articulation; 
b, mesial branch; c, axial border 

is uniformly rounded, in decided contrast with the two distinct facets 
observed in the smaller species. The mesial border is less strongly 
concave; the distal end is broad and presents a slightly curved ex- 
tremity for cartilaginous attachment. The lateral ramus terminates 
in a surface moderately thickened and angular in outline, as seen 
from the lateral view. 

The clavicles (Figs. 4, 5,) are both preserved, the right one almost 
in entirety, the left in normal relation with its fellow, but crumpled 
and broken in the lateral half. All of these parts are flattened from 
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compression m the matrix so that the natural concave form of the 
superior surface has been, to a large extent, lost The two bones 
are separated anteriorly by a wide interval, filled in by the inter- 
clavicals Posterior to this, the two elements join at the median 


a 





Fig 4 Clavicles and mterclavicle ventral view a, mtcr- 
chvicle, bb clavicles, c mterclavicuhr vacuity 


line in a serrated suture ‘'ome 40 millimeters m length Beyond 
this, and in the median line, is an irregular vacuity bounded by 
plates so thin and irregulai in outline as to preclude the probability 
that this was a functional opening, homologous to the large inter- 



Fig 5 Clavicles and mterclavicle, visceral view a, inter- 
clavicle, bb, clavicles, c, interclavicular vacuity 
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clavicular foramen described by Williston in T, osborni and erro- 
neously described by Cragin (1888) as the pineal foramen of the 
cranium. 

Each of the clavicles sends forward a narrow platelike branch 
which slightly overlaps the lateral surface of the interclavicle and 
may have joined anteriorly in the median line. Small parts missing 
from this section make it impossible to say what structure the 
anterior extremity of clavicles and interclavicles may have had. 

The interclavicle is a thick and strong plate, concave on the 



Fig. 6. Right coracoid, visceral view, a, brachial articu- 
lation; b, mesial border. 
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superior surface and rather strongly covex on the inferior. It lacks 
the prominent ridges which mark the inferior surface of this bone 
in the smaller species. The lateral margins are deeply serrated 
where they overlie the clavicles. A median indentation appears at 
the posterior border similar to that figured in T. anonymum Willis- 
ton. It corresponds with the large interclavicular foramen in T. 
osbomi and in T. bentonianum? Cragin. The much greater relative 
size of this element, together with the absence of the large foramen, 
clearly distinguish this specimen from T. osborni and T. bentoni- 



anum. The small parts of T. anonymum, so far described, leave 
doubt as to its homologies. 

The coracoids (Fig. 6) are well preserved in this specimen, the 
right one almost entire, the left broken into large sections with 
missing parts. As in T. osbomi, the coracoids are broad, flat bones 
which present a lateral shoulder to the glenoid fossa, and are out- 
lined by curved lateral borders and truncated posterior ends, each 
with a broad, lateral projection, and a straight margin at their 
median juncture. The glenoid articulation, forming the joint for 


8. (N. A. Plesiosaurs, WiUiston 1908.) 
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the fore limb, is reinforced by a strong transverse thickening which 
produces a convexity on the superior surface. A narrow bar, partly 
broken in this specimen, extends forward from the anteromesial 
angle to meet the posterior margin of the clavicle. The small 
foramina appear near the mesial border of each. 


Measurements mm. 

Scapula, axial length 254 

Scapula, greatest breadth of glenoid ramus 90 

Scapula, estimated breadth of upper ramus 135 

Scapula, greatest breadth across glenoid and superior rami 222 

Inter clavicle, length at median line 118 

IntercUivicle, greatest breadth (estimated) 146 

Clavicle, breadth of left, from interclavicular suture 165 

Coracoid, axial length of incomplete bone 470 

Coracoid, greatest breadth at glenoid articulation 235 

Coracoid, greatest breadth at posterior end 430 


Pelvic girdle. The pelvis, as in most plesiosaurs, is less charac- 
teristic than the pectoral girdle. The pubes are more or less broken. 
They are broad, platelike bones, rounded in the anterior half of the 
median borders, slightly thickened and convex on the superior sur- 
face opposite the femoral articulation. (See Fig. 7, 8.) 



Fio. 8. Pelvic bones, a, right pubis, visceral view; b, 
right ischium, visceral view. 
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The ischia are almost* entire. The anterior ends are convex on 
the superior surfaces and appreciably thickened to form a trans- 
verse bar to support the rear paddles. The greater, bladelike area 
is concave on the superior surface with the lateral margin consider- 
ably elevated. 

Measurements mm. 

Pubis f greatest length near median line 275 

PubiSf breadth of incomplete bone at femoral articulation 195 

Ischium, greatest length over all 360 

Ischium, breadth across anterior end 205 
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Abstract: From fossil bird remains from the Rexroad Fauna of the Upper 
Pliocene of Kansas, the following species are described as new: a duck, of the 
genus Nettion, a quail, genus Colinvs, and a rail, genus Rallus. Aside from the 
described species, twelve other forms are recognized, four of which are referred 
to living species. The remaining forms are based on material too fragmentary 
to permit of specific identification. 


T he Upper Pliocene deposits of Meade county, Kansas, through 
exploration by C. W. Hibbard, Curator of Vertebrate Paleon- 
tology at the University of Kansas and his assistants from 1936 to 
1940, ha-ve given quantities of bones of the smaller vertebrates, the 
remains of mammals being especially abundant. With these there 
have been obtained many fragments of the skeltons of birds that 
Doctor Hibbard from time to time has forwarded to me for study. 
This report embodies the results of this work to date. 

In brief r4sum4, these fossil deposits were first located in 1935 
by men from a Civilian Conservation Corps camp who noticed 
various bones during quarry work in connection with a state lake 
project. They uncovered several large skeletons that were swept 
away and destroyed by a cloudburst. Doctor Hibbard came to the 
region in the summer of 1936, noted the smaller bones remaining, 
and began the careful sifting of the dump and the remaining de- 
posits. The work continued during the summers from 1937 to 1940, 
with an extensive collection as the result. The present paper is the 
first report on the bird material obtained. 

According to the account of Doctor Hibbard the region investi- 
gated lies along the valley of a stream tributary to Crooked creek 

( 89 ) 
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where the bird material was obtained at points designated as Lo- 
cality 2 and Locality 3. Upper Pliocene deposits are found here in 
isolated areas, being exposed where streams have cut through the 
overlying strata of the Pleistocene. The bones are found in sand, 
sandy silt, clay, and bog material, with the sand in places consoli- 
dated. The bird bones in the main have come from the sandy 
areas, are light in color, and are easily broken. Occasional speci- 
mens are blackish brown, indicating deposition in boggy areas. 
Doctor Hibbard has designated the aggregation of species found in 
these Pliocene beds as the Rexroad fauna, and after analysis of the 
32 identified species of mammals has indicated that this fauna has 
the approximate age in the upper Pliocene of the Blanco, Benson 
and Hagerman deposits, with closer aflinity to the Blanco and Ben- 
son faunas.^ 

Bones of birds from the Pliocene of North America for years were 
rarely found, and as yet the life of this age is poorly represented in 
our lists in comparison with that of the Miocene and the Pleistocene. 
The present collection is one of the most important that has been 
obtained as it gives the largest number of forms from a single lo- 
cality. As the specimens were secured by sifting that saved the 
smallest pieces many are too fragmentary for successful identifica- 
tion. However, a fair number have been named, giving much useful 
information. Three species are described as new, a quail, a teal 
and a rail. There are fragments of several other species that are 
unknown to science, but that are represented by such fragmentary 
material that definite description is not warranted. I see no point in 
naming bones, that while obviously from unknown species, cannot 
be placed generically with the material available. Such indiscrimi- 
nate naming is confusing, and is always a hindrance in subsequent 
studies when other specimens in the same groups become available. 

The bones in this collection from the species of the Order Passeri- 
formes present a problem as yet unsolved. This order in the avian 
class has a far greater aggregation of living species than any other, 
and there can be no question but that the multitude of forms was 
^ven more extensive in the later part of the Tertiary. Osteological 
differences among these are present but are often obscure. In the 
Rexroad material it is possible to segregate bones belonging to the 


1. For further details and fuller bibliography see the following p^ers: 

Hibbard, Claude W., Paleoecology and ixurelation of the Rexroad l^una from the Upper 
Pliocene of southwestern Kansas, as indicated by the mammals. Univ. Kansas Sci. Bull., vol. 
27, No. 0, November 1, 1941, pp. 79-104, 1 text fig. 

Frye, John C., and Hibbard, Claude W., Pliocene and Pleistocene rtratigraphy and paleon- 
tology' of the Meade Basin, southwestern Kansas. State Qeol. Surv. Kansas. Bull. 88. De- 
eemow 6 ^ 1941, pp. 889-424, 4 plates. 
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Fringillidae that are not like those of available skeletons of existing 
kinds, but of the several hundred species of this family recorded 
from the New World only a small part of those found now to the 
south of the United States are at present available. More than 175 
species with several times that number of geographic races are 
known from North America and Central America, with a much 
larger group in South America. These are distributed among more 
than 100 distinct genera. While only a relatively small part of these 
reach Kansas today there is no question but that the variety there 
was greater at the end of the Tertiary than at present. There is also 
the certainty that numerous groups have become extinct before our 
time. Under these circumstances it has been necessary to leave the 
detailed study of the Passeriform specimens for later consideration 
when a larger variety of modern skeletons is at hand. 

Of the identified specimens more than one-half belong to aquatic 
species that live in and around marshes, streams and ponds. Re- 
mains of turkeys represent birds of wooded areas, while parrots, 
pigeons and quail are species of forests, or regions where thickets and 
groves grow amid plains, prairies or savannas. The passeriform 
birds may have lived in prairie land, in thickets or in forests. 

Of great interest are four birds that have been identified with 
species living today, the Rexroad occurrence being their most an- 
cient records, carrying them back through the Pleistocene into the 
Upper Pliocene. While we may accept these Rexroad bones as spe- 
cifically identical with the living representatives we may speculate 
on differences in the feathers that may have marked them as sub- 
specifically quite different. 

Drawings illustrating the new species here described have been 
made for me by Sydney Prentice. 

ANNOTATED LIST 
Order COLYMBIFORMES. Grebes 
Family Colymbidae. Grebes 
Colymbus sp. 

The material from Locality 3 obtained in 1937 includes the prox- 
imal third of a right tarso-metatarsus, No. 4484, from a grebe of 
the genus Colymbus, The bird is definitely smaller than Colymbus 
auritus and C, nigricollisy being similar in the size of the head of 
the metatarsus to Colymbus chilensis (Lesson), found today from 
southern Perfi, Bolivia and Uruguay south through Argentina and 
Chile to the Straits of Magellan. The shaft, however, is decidedly 
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more slender. The bone represents an unknown species, but must 
for the present remain undescribed because of the incomplete ma- 
terial. 

In 1938 the party secured at Locality 2 the distal half of a right 
coracoid, No. 4652, that possibly represents the same unknown spe- 
cies. This bone is smaller than the coracoid of Colymbus nigricollis, 
C, auritus or C. occipitalis, the last species being from southern 
South America, but is slightly larger than C. chilensis. 

Order CICONIIFORMES. Herons, Storks and Allies 

/ 

Family Threskiornithidae. Ibises and Spoonbills 
Threskiornithid, sp. incert. 

A left coracoid, No. 4741. with the sternal end missing, from Lo- 
cality 3 is from an ibis smaller than Plegadis and Guara. The bone 
is highly interesting as it represents an unknown species probably 
allied to Plegadis, but from the fragment available the genus can- 
not be definitely determined. The species was one from one-fourth 
to one-eighth smaller than the modern white and scarlet ibises and 
the glossy ibises. The small size for a bird of this group is in- 
triguing. 

Order ANSERIFORMES. Screamers, Swans, Geese and Ducks. 

Family Anatidae. Swans, Geese and Ducks. 

Nettion bunkeri sp. nov. 

Characters, Carpo-metacarpus (figs. 1 to 3) similar to that of 
modem Nettion carolinense (Gmelin),^ but metacarpal III and the 
proximal carpal trochlea distinctly heavier; metacarpal IV also 
heavier, as indicated by the proximal and distal unions with m III; 
facet for pollex larger. 

Description, Type, right carpo-metacarpus with shaft of meta- 
carpal IV missing, Kansas University Museum of Vertebrate Paleon- 
tology No. 3982, from Locality 3, Rexroad fauna, Ogalalla group, 
late Blancan age, Upper Pliocene, Meade county, Kansas, collected 
by Claude W. Hibbard and party in 1937. Carpal trochlea heavy, 
the internal one produced below in a sharp-edged compressed ridge; 
inner one with its lower margin notched so that its outline, as seen 
from behind, is definitely angular; a well-marked anterior carpal 
fossa, in form shallowly and irregularly cup-shaped; pisiform pro- 
cess moderate, but rising from a strong support that forms a straight- 

1. Anat earolineruia Gmelin, Syst. Nat., Vol. 1, pt. 2, 1789, p. 688. 
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edged shelf at the base of metacarpal II, with another straight edge 
at right angles below, forming the distal margin of the internal 
ligamental fossa; metacarpal II compressed from side to side, with 
the point truncated and notched in front; facet for pollex expanded, 
with am irregular, rounded external projection; shaft of metacarpal 
III relatively strong, straight, rounded above and on its outer side, 
the inner and lower surface flattened, joining the outer face in an 
acute angle to form a long, straight ridge; tendinal groove faintly 



Figs. 1-3. Right caipo-metacarpus, 
type of Nettion bunkeri, twice natural 


impressed; metacarpal symphysis, or fornix, relatively strong; meta- 
carpal IV missing except at proximal and distal union with meta- 
carpal III; distal end ti-uncated. Bone lightly fossilized, light 
brownish white in color. 

Measurements. Total length, 35 mm.; transverse width across 
carpal trochlea, 4.3 mm. ; transverse width of proximal end of Meta- 
carpal III, 3.6 mm. 

Remarks. The specimen, except for heavier size, is a close counter- 
part of the living green-winged teal Nettion carolinense. The total 
length of the carpo-metacarpus is that of the male of the modem 
bird, and the length of the union of metacarpals III and IV is also 
the same. The heavier shaft and the heavier carpal trochlea are 
distinctive, as is the stronger pisiform process, and the broader. 
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stronger articulation for the pollex. Comparative measurements of 
a male of Nettion carolinense (U. S. N. M. No. 224,084) are as fol- 
lows: Total length, 35 mm.; transverse width across carpal trochlea, 
3.9 mm. ; transverse width of proximal end of metacarpal III, 3.1 
mm. 

In its larger size then the fossil has something of the same relation 
to the living green- winged teal that Quprquedula floridana Shufeldt, 
described from the Pleistocene of Florida, has to the modern blue- 
winged and cinnamon teal. 

Study of this specimen has led to reexamination of the proximal 
end of a right metacarpal, U. S. N. M. No. 10,936, collected by J. W. 
Gidley from the Benson local fauna of the Upper Pliocene, 2 miles 
south of Benson in the San Pedro Valley, Arizona. This bone in 
1924 2 I listed under the heading of Querquedula, species. In the 
twenty years since I first examined this specimen the National Mu- 
seum collection of skeletons of modern skeletons of the Anatidae of 
the New World has been increased until adequate series of a number 
of species are at hand. These indicate that one of the differences in 
the carpo-metacarpus in Querquedala and Nettion is found in the 
metacarpal symphysis, which measures in length approximately 7 
mm. or more in Querquedula discors, and 6.0 mm. or less in Nettion 
carolinense. The proximal end is quite similar in the two. The 
Benson fossil has the transverse measurement across the carpal 
trochlea 4.3 mm., and the transverse breadth of metacarpal III at 
its proximal end 3.7 mm. These measurements are definitely heavier 
than living Querquedula discors or Q. cyanoptera, and agree exactly 
with the fossil Nettion bunkeri from the Rexroad formation. The 
form of the pisiform process and the angles at its base are also iden- 
tical. The specimen therefor is referred to Nettion bunkeri. 

The species is named for Charles D. Bunker, of the Kansas State 
University Museum of Natural History, in recognition of his fruitful 
labor in building the collections long under his care, and of the 
writer^s close association with him for many years. 

Charitonetta albeola (Linnaeus) Bufflehead 

A nearly complete tarso-metatarsus, No. 3984, was found at Local- 
ity 3. This specimen exhibits characters found in a series’ of eight 
skeletons of the modem bird, and from its size may have come from 
a female individual. The middle trochlea has the groove for the 
articulation of the basal phalanx very slightly broader, with the 

2. Proc. U. S. Nat. Mui., vol. 64 , art. 6, January 16, 1924, pp. 1, 8. 
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external flange at the distal end slightly lower, than in several of the 
modern specimens, but the condition is almost equaled in two others. 
The difference is very slight and is probably individual. In general 
conformation the fossil checks closely otherwise with the modern 
material. 

The bufflehead has been reported previously from the Pleistocene 
of Fossil Lake, Oregon, and from the asphalt beds at McKittrick, 
California. The Rexroad specimen is the first record for the Plio- 
cene. 

The study of this Rexroad material has led to examination of 
certain other fossil specimens that I have identified in the past, 
among them three fragmentary metacarpals, U. S. N. M. No. 16749, 
from the Pleistocene of Florida, obtained by W. W. Holmes in 
Pinellas county, Florida. In 1931 ® I listed these under Querquedula 
foridanaj an extinct teal known from the Pleistocene beds of Florida. 
Since that time the National Museum has built up larger series of 
the skeletons of the Anatidae so that the characters of the skeleton 
may be better understood. On further study now it develops that 
two of the Pinellas county metacarpals in which metacarpal No. 3 
and the distal fornix are practically complete are those of Chari- 
tonetta albeola. The third with the distal end missing may be re- 
ferred to the same species. The record constitutes another locality 
for this species in the Pleistocene. 

Anatidae, not identified 

Bones of ducks are common in the Rexroad collection but except 
for the type of Nettion bunkeri and the specimen of the Bufflehead 
are too fragmentary for specific identification. Possibly five species 
are represented, perhaps one or two more, as indicated by size dif- 
ferences and other variations. 

Three fragmentary humeri are slightly larger than living blue- 
winged or green- winged teal, as is one broken coracoid. Possibly 
these may have some connection with Nettion bunkeri, but this is 
uncertain. 

Slightly larger ducks are represented by the worn distal end of a 
tibio-tarsus, and parts of a scapula, a coracoid, and an ulna. 

There is a coracoid and a scapula of one still larger form, and the 
broken coracoid and part of a femur of another, the one last men- 
tioned being a little smaller than a mallard. 


8, Smiths. Misc. Coll., vol. 86, No. 2, April 18, 1981, p. 22. 
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Obdeb FALCONIFORMES. Vultures, Hawks and Falcons 
Family Accipitbidae. Hawks 
Buteo sp. 

In miscellaneous bones secured in the season of 1937 there is the 
anterior end of a sternum, considerably worn, that comes from a 
large hawk about the size of the red-tailed hawk Buteo jamaicensis. 

Obdeb GALLIFORMES. Megapodes, Curhssows, Pheasants and 

Hoatzins 

Family Phasianidae. Partridges, Quails and Pheasants 
Colinus hibbardi sp. nov. 

Characters. Distal end of tarso-metatarsus (figs. 4 and 5) similar 
to that of modern Colinus virginianus (Linnaeus) * but decidedly 
larger; shaft stronger, and more heavily lined by the tendinal 
grooves. 



Fios. 4-5. Distal end of right tarso- 
metatarsus (fragmentary), type of Coli- 
nus hibbardi, three times natural size. 


Description. Type, Kansas University Museum of Vertebrate 
Paleontology No. 3981, distal portion of right tarso-metatarsus, with 
the main parts of the outer trochlea missing, collected in 1937 from 
Locality 3, Rexroad Fauna, Ogalalla group, late Blancan age. Upper 
Pliocene, Meade county, Kansas, by Claude W. Hibbard and party. 
Shaft strong, flattened distally, with three sharply angular lines 
marking tendinal grooves on posterior surface; facet for hallux large 
and well marked ; anterior face with a broad, shallow groove leading 

4. Tetrao virginianxu Liimaeiu, Syst. Nat., ed. 10, vol. 1, 1768, p. 161. 
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down into the relatively large inferior foramen; outer trochlea 
missing except for the expanded base; middle trochlea strong, ellip- 
tical in lateral outline, with its lateral faces slightly excavated; a 
shallow groove extending clear around the articular surface, begin- 
ning in a definite depression on the anterior face; the outer fiange 
bordering this groove slightly heavier than the inner, and on the 
posterior face extending farther up toward the inferior foramen; 
inner trochlea, with distal tip missing, strongly developed. Bone 
white, with a slight brownish tinge, well preserved though not 
heavily silicified. 

Measurements. Transverse breadth of shaft below center, 
3.1mm.; transverse breadth across trochlea ^approximate), 7 mm.; 
transverse breadth of middle trochlea, 2.9 mm. 

Remarks. In spite of its fragmentary condition it is readily evi- 
dent that this specimen comes from a ColiniLS, and on comparison it 



Figs. 6-8. Distal end of right humerus, Kansas University Museum of Ver- 
tebrate Paleontology No. 3997, identified as CoHnns hibhardi, three times nat- 
ural size. 


is SO definitely large that there is no difiiculty in separating it as a 
distinct species from the modem forms. Its characters are such as 
to place it with Colinus and to separate it from Lophortyx and CaU 
lipepla. Lophortyx differs in the more angular development of the 
posterior side of the middle trochlea. Callipepla has more slender 
form throughout. Cyrtonyx is decidedly different, as in spite of the 
stocky form of the shaft the trochlea are reduced in size. 

The distal end of a right humerus, No. 3997, was secured at Lo- 
cality 3, likewise in 1937. This specimen (figs. 6 to 8) is well pre- 
served and little worn. In general it is like Colinus virginianus 
except for slightly larger size. The brachial depression is relatively 
larger, with the ridge bordering it longer, extending farther up the 
shaft. The bone has the size of an adult male of Cyrtonyx mcmte^ 
zumae meamsi, but the trochleae are definitely smaller. CallipepUi 
squamata is fairly close to Colinus virginianus in the form of this 
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part of the humerus, but has the radial trochlea larger, this being 
actually about as large as in the fossil though the latter is from a 
bigger bird. Lophorytyx calif ormica and L. gambeli have the 
brachial depression definitely smaller. In the fossil the transverse 
breadth across the trochleae measures 18 mm. In two Colinus 
virginianus this dimension is 16.7 and 17.1 mm. The difference in 
bulk is easily apparent on direct comparison. 

The distal end of a left humerus. No. 4660, was collected in 1938 
at Locality 2 in Meade county, a bone that is so badly worn that 
it can barely be identified. It also measures 18 mm. in transverse 
breadth across the trochleae, but offers no other points that are 
pertinent. 

Study of these specimens has led to critical examination of Colinus 
eatoni Shufeldt® described from an unknown geological horizon in 
western Kansas. The type material according to Doctor Shufeldt 
consists of a left carpo-metacarpus and the proximal phalanx of 
an index digit. The description is brief, but from the illustration 
it appears that the metacarpal may come from some oscinine Pas- 
seriform bird, possibly an Icterid, or a Fringillid, a matter to be 
decided by examining the original bone. The digit may represent 
another species of bird. The species, therefore, is to be removed 
from the genus Colinus. 

Colinus hibbardi is named for Claude W. Hibbard in recognition 
of his painstaking and careful work in developing the Rexroad 
fauna. 

Family Meleagrididae. Turkeys 
Meleagris gallopavo Linnaeus. Turkey 

A left tibio-tarsus, with the shaft shattered in the region of the 
peroneal ridge, was obtained in Locality 3. This bone was broken 
but the fragments were present so that it could be repaired and 
restored until the conformation is as it was originally. The speci- 
men is one of moderate to small size, and agrees in all of its charac- 
ters with modem specimens of the wild turkey. 

It is the first record of this species from the Pliocene. 

Meleagrididae f sp. ? 

The proximal third of a scapula, No. 3993, taken at Locality 3, 
in 1937, comes from a turkey-like bird of rather small size. It differs 
from the turkey, Meleagris gallopavo, and from the ocellated turkey, 
Agriocharis ocellata, in lacking a pneumatic foramen on the outer 


5. Truifl. Conneetieut Acad. Arts Sci., vol. 19, February, 1916, p. 70, pi. 18, fig. 108. 
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face between the furcular articulation and the glenoid facet. The 
form also is more slender. The generic identity of the bird repre- 
sented by this fragment is uncertain. It may be noted that the 
specimen is very dark brown in color, quite different from the other 
bird bones in this collection, an indication that its method of preser- 
vation has been different. 

Order GRUIFORMES. Cranes, Rails and Allies 
Family Rallidae. Rails, Gallinules and Coots 
Ralliis prenticei sp. nov. 

Characters. Humerus (figs. 9-12) rather similar to that of mod- 
ern Rallus hmicola Vieillot^ but slightly heavier; crista superior 






Figs 9-12 Right humerus, type of 
Rallus printicei, twice natural size. 



longer and heavier; ectepicondylar prominence slighter; trochleae 
relatively smaller; entepicondylar prominence slighter. 

Description. Type, right humerus, nearly complete, Kansas Uni- 
versity Museum of Vertebrate Paleontology No. 3865, from Locality 
2, Rexroad fauna, Ogallala group, late Blancan age, upper Pliocene, 
Meade county, Kansas, collected by C. W. Hibbard and party in 
1936. Proximal end of bone averaging strong and heavy compared 
with related modern rails; head merging smoothly into shaft on 


6. RaUuB Itnucola Viexllot, Nouv. Diet. Hiat. Nat., vol. 18, 1819, p. 668. 
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anconal aspect, with a strong external tubercle; capital groove in 
outline a rectangle, the bottom slightly- excavated, slightly under 
cut at lower margin, otherwise with the walls rising at a right angle 
from the base ; internal tubercle relatively strong (distal point miss- 
ing) ; crista superior relatively long (free margin partly broken), 
with a prominent attachment for the pectoralis major; a consider- 
able concavity on the anconal aspect below the internal tubercle, 
but no open pneumatic foramen; palmar aspect of head with a 
lightly marked deltoid groove ; bicipital surface smooth, slightly con- 
vex; shaft fairly strong, with a slight flexure; line of attachment 
for latissimus dorsi slightly marked; lower end of shaft expanding 
slightly to support the distal trochlea; impression for brachialis 
anticus rather small, more heavily impressed toward outer margin; 
ectepicondylar process small, projecting slightly; radial and ulnar 
trochleae both rather small; entepi condylar process small; external 
and internal tricipital grooves very lightly marked; olecranal fossa 
shallow; distal end of entepicondyle (slightly worn) not projecting 
beyond distal leval of ulnar trochlea; groove between ulnar and 
radial trochleae broadly open. Bone very light brownish white in 
color. 

Measurements, Total length, 36.1 mm.; greatest breadth across 
head, 7.1 mm.; transverse breadth of shaft at center, 2.1 mm.; trans- 
verse breadth through trochlea, 5.1 mm. 

Remarks, While in length the type humerus is similar to the 
living Virginia rail Rallus limicola it is slightly though definitely 
heavier. The greater length and strength of the crest for the attach- 
ment of the large breast muscle is especially evident and would seem 
to indicate a bird of more active powers of flight. There is, however, 
a lesser development of the articulations of the lower end of the 
humerus. 

A second humerus. No. 3866, from the left side, with the anterior 
third more or less missing, was collected at Locality 3 in 1937. This 
bone so far as it is preserved is in excellent condition and seems 
somewhat more silicified than the type. It comes from a slightly 
larger individual as indicated by the following measurements: 
Transverse breadth of shaft, 2.6 mm.; and transverse breadth across 
trochleae, 5.3 mm. The size differences are those found between 
male and female of the modern Virginia Rail, so that it is reasonable 
to suppose that the type may be from a female individual and that 
the broken bone from Locality 3 comes from a male. 

Comparable measurements of the humerus of the Virginia Rail 
have been taken from male and female of that bird collected in 
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Meade county, Kansas, in December, 1942, by Henry Hildebrand 
for the Museum of Natural History of Kansas University (catalogue 
numbers 23216 and 23217) . These have been loaned to me for study 
through the courtesy of Charles D. Bunker. The measurements 
follow, that of the humerus of the male being given first in each 
instance: Total length, 39.0, 36.1 mm.; greatest breadth across head, 
7.0, 6.7 mm.; transverse breadth of shaft at center, 2.2, 2.0 mm.; 
transverse breadth through trochleae, 5.1, 4.6 mm. 

In 1937 a right coracoid. No. 3867, was secured at Locality 2 that 
obviously refers to Rallus prenticei (figs. 13 and 14). The bone has 



Figs. 13-14. Right cora- 
coid, Kansas University Mu- 
seum of Vertebrate Paleon- 
tology No. 3867, identified as 
Rallus prenticei, twice natural 
size. 

the outer angle, adjacent to the sternal articulation, and the end of 
procoracoid missing, but otherwise is complete. Except for defi- 
nitely larger size it is closely similar to the Virginia Rail. In total 
length the fossil measures 21.6 mm., while in the largest male Vir- 
ginia Rail available (U. S. N. M., No. 322701, a bird of unknown 
locality) this dimension is 18:5 mm. The sternal facet in the fossil 
is well developed, and the bone as a whole is definitely larger and 
stronger than in the modern species. A second coracoid from the 
left side. No. 3868, with the sternal end missing, was obtained in 
1937 at Locality 3. 

In 1936 the broken distal end of a right tarso-metatarsus. No. 
3869, was found at Locality 2. The trochleae are all broken, so that 
the only note of importance that may be made is the observation 
that the shaft at its lower end is slightly larger than in the male of 
the modem Virginia rail. 
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In the same year of 1936 the distal end of a right tibio-tarsus, 
No. 3870, was collected at Locality 2, a bone with the condyles 
somewhat worn so that most of the finer characters are gone. This 
bone also is definitely heavier than the corresponding one in the 
male Virginia rail, measuring 2.7 mm. at the smallest transverse 
diameter of the shaft, this being 2.3 mna. in the largest modem bird. 
The distal end also is obviously heavier. 

The final specimens consist of a right humerus with the head miss- 
ing, No. 3871, and a left tibio-tarsus (figs. 15 to 19) with the prox- 
imal end gone and the distal end considerably broken. No. 3872, 



Figs. 15-19. Left tibio-tarsus, with the proximal end miss- 
ing, Kansas University Museum of Vertebrate Paleontology 
No, 3872, identified as Rallus prenticei, twice natural size. 


that were found in 1936 at Locality 2 lying on top of the dump left 
by enthusiastic if ill-advised excavations on the part of the young 
men of the Civilian Conservation Corps who had discovered this 
deposit of fossil bones. From their exposed situation Doctor Hib- 
bard was not entirely certain that these bones, might not be of Re- 
cent age. They appear slightly whiter than the majority of the 



Wetmore: Birds from the Rexroad Fauna 


103 


bones from this place, but there is variation in this regard, some of 
the undoubted upper Pliocene material being equally white. The 
humerus has the slightly stockier form with smaller trochleae and 
slighter ectepicondylar process of Rallus prenticei. The tibio-tarsus 
seems to be from an immature individual that may not have quite 
attained full growth. The shaft is more slender than the other seen, 
but the distal end is heavy in spite of the immaturity indicated by 
the partly developed form of the supra-tendinal bridge. It also is 
prenticei. I believe that there can be no doubt that these two bones 
belong in the upper Pliocene with the other Rexroad material. 

This extinct rail, from consideration of all the bones described, 
apparently was a bird slightly larger and stockier in build than the 
living Virginia Rail Rallus limicola. Apparently it was common in 
tj:iis locality as its remains are among the most abundant of those 
preserved. 

Fulica americana Gmelin. Coot 

The distal end of a left humerus. No. 3994, was collected in 1937 
at Locality 3, the bone being in excellent state of preservation. 
With it there was found a complete left ulna. No. 3988. This species 
has been recorded widely in the North American Pleistocene from 
Florida and Texas to Oregon and California, and is here reported for 
the first time from the Pliocene. 

Order CHARADRIIFORMES. Shore-birds, Gulls and Auks 
Family Scolopacidae. Snipe, Woodcock and Sandpipers 
Scolopacidae, sp. ? 

A species of sandpiper of small size is represented by the distal 
half, more or less, of a right humerus. No. 4488, from Locality 3. 
The end of the ectepicondylar process is missing, and some of the 
other processes show wear. The bone is about the size of the hu- 
merus in Pisobia fuscicollis, and the species may have been one near 
that group of sandpipers. It does not seem practicable to identify 
it more definitely at present. 

Family Laridae. Gulls and Terns 
Sterna sp. 

In 1937 the party secured a fragmentary left carpo-metacarpus, 
No. 3989, at Locality 3 that is identified as a tern of the genus 

Note. — This iH>ecie8 is named for Sidney Prentice, now deceased, loyal alumnus of Kansas 
Umversity, in recognition of his skill and aocomplishmeiit in the delineation of vertebrate 
fossils. 
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Sterna. The bone lacks much of the head and most of the third 
metacarpal. It is about the size of the corresponding bone in 
Forster’s Tern Sterna forsteri. 

■ Order COLUMBIFORMES. Santl-grouse, Pigeons and Doves 
Family Columbidae. Pigeons and Doves 
Zenaidura macrowa (Linnaeus) . Mourning Dove 

A left humerus, No. 3995, with the distal end missing, collected at 
Locality 3 in Meade county in 1937, is typical of the Mourning 
Dove. While the White-winged Dove Zenaida asiatica (listed in the 
fourth edition of the A. 0. U. Check-list published in 1931 under the 
generic name Melopelia) is similar in size, the tuberculum laterals 
on the posterior dorsal surface of the head is definitely longer and 
heavier. In the smaller size of this tubercle and in all of its othel' 
details the fossil agrees completely with Zenaidura macroura. 

The mourning dove has been found in Pleistocene deposits in 
Pinellas county, Florida, and at McKittrick and Rancho La Brea, 
California, but is here first recorded from the Pliocene. The size of 
the fossil is that of male examples of the modem bird. 

Order PSITTACIFORMES. Parrotlike Birds 
Family Psittacidae. Lories, Parrots and Macaws 
Psittacidae, sp. ? 

The proximal end of a left metacarpal from Rexroad Locality 2, 
collected in 1938, comes from a parrot of medium size. It represents 
a bird smaller than the Thick-billed Parrot Rhynchopsitta pachy- 
rhyncha and larger than the White-fronted Parrot Amazona albi- 
frons, but except for this there is not much that may be said about 
it. The pisiform process is gone, and the specimen is considerably 
worn otherwise. There is no question but that it represents an un- 
known species, but the material is too fragmentary to allow proper 
allocation except to family. 

Order PASSERIFORMES. Perching Birds 
Passeriformes, not identified 

The siftings from Localities 2 and 3 of the Rexroad fauna have 
given us premaxillae, maxillae, humeri and occasional other bones 
of perching birds, some of them preserved in excellent condition. 
These have been segregated but after some study for the present are 
left unnamed. The Order is the most abundant of existing birds as 
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to species. The great majority are small in size, and many show 
surprising similarity in form of the bones of the skeleton. It is 
diflScult to identify individual bones of many of the species of the 
Order that now live in the Plains area of the United States. When 
to this diflSculty we add the further complication of the antiquity 
found in the Rexroad specimens the situation becomes so involved 
that at this time I do not care to attempt to identify the species that 
are represented. There is no question but that several are new to 
science but to merely name these without being able to assign them 
to a proper place in relation to the others that are known would only 
add to our fossil list without contributing in any way to our system- 
atized knowledge. Description should wait for a time until our col- 
kctions of the modem species, particularly among the vast number 
found in the region to the south of the United States, are more com- 
plete. 

In the material at hand there are at least two species, probably 
more, of Fringillidae, and one Icterid. Others probably include 
other species of these families and of Compsothlypidae. All appear 
to belong to the suborder Passeres, and all are of small to medium 
size. 
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Abstract: Ostfoborus jrrogressus sp. nov. and Pliomastodon adamsi sp. nov. 
collected from middle Pliocene deposits ulonK the Cimarron river in Seward 
county, Kansas, are described. 


INTRODUCTION 

I N June, 1943, while working with Doctor Thad McLaughlin of 
the United States Geological Survey, in Seward county, Kansas, 
we located a new middle Pliocene bone deposit along the Cimarron 
river. Fragments of vertebrates are common in these beds, but time 
did not permit any collecting, with the exception of picking up ma- 
terial exposed on the surface. In the small collection made at that 
time are the remains of two new Pliocene mammals. Invertebrates 
were also found associated with the vertebrates. There is a possi- 
bility that a new “High Plains” fauna can be secured at the locality 
in the future. 

Systematic Descriptions 
Osteoborus progressm sp. nov. 

Plat* X: figs. 1-4 

Holotype. No. 6791, Kansas University Museum of Vertebrate 
Paleontology. Fragmentary lower jaws, the right half bearing 
Pg — Mg ; the left bearing P 4 — Mg. 

Horizon and type locality. Ogallala formation, middle Pliocene, 
Seward county. Locality No. 6 , Kansas. 

Diagnosis. A large dog nearly as large as Osteoborus validus 
(Matthew and Cook) with a large P* approaching the size and 
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shape of that tooth in Boroghagm. The tooth joins Mj with a 
square cut contact. The posterior cusp is absent on P 4 and the 
cingula are greatly reduced. Mi with reduced metaconid. 

Description of holotype. Lower jaws badly crushed at symphysis. 
Incisors and canines missing with the exception of a broken canine 
found in the matrix beside the lower jaws. The left jaw is less dis- 
torted and contains P 4 — Mj with the alveoli of the other teeth 
missing. The jaw is deflected outward beneath P 4 and the teeth are 
set in a slightly curved series. P 4 , Mj, and M, are well worn. 
Pj — M, are present in the right jaw. The posterior part of the 
canine alveolus is present, althou^ there is no evidence of Pi or P,, 
probably due to the crushed condition of the jaw. Pg is set sli^tly 
transverse in the jaw. No accessory cusps are present on the tooth. 
It is unworn and crowded toward Mi due to the fact that the crown 
of P 4 had been broken off in life and only the roots remain. Mi has 
a reduced metaconid in comparison with the Mi of Osteoborus cy- 
noides (Martin). Mg worn and rectangular in outline. Mg much 
smaller than Mg and shows but slight wear. 

Measurements (in millimeters) of holotype of Osteoborus pro- 
gressus, KUMVP No. 6791 and the holotype of Osteoborus cynoides 
(Martin) KUMVP No. 3468. 

Osteoborus Osteoborus 
progressus cyuoides 


Pg, anteroposterior diameter 9.5 7.8 

Pg, greatest transverse diameter 6.5 5.0 

Pi, anteroposterior diameter 17.5 14.85 

P4, greatest transverse diameter 12.4 10.5 

Ml, anteroposterior diameter 27.8 25.5 

Ml, greatest transverse diameter 11.9 11.7 

Ml, transverse diameter across heel 10.7 9.5 

M2, anteroposterior diameter 12.0 12.3 

Ma, transverse diameter 8.5 8.6 

Mg, anteroposterior diameter 6.9 

Mg, greatest transverse diameter 5.6 

Depth of ramus between P2 and Pg 24.4 

Depth of ramus beneath P4 39.5 21.3 

Depth of ramus beneath Mi 39.1 23.8 


Discussion, Osteoborus progressus has a much heavier jaw than 
0. cynoides. The development of P 4 separates it from the other 
known forms of Osteoborus in that it is heavily developed, possesses 
no accessory cusps and the posterior cingula are poorly developed; 
also P 4 has a square contact with Mj, a character found in Boro- 
phagus. The presence of the metaconid on retains the form 
within the genus Osteoborus. 
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Pliomastodon adamsi sp. nov. 


Plate XI 

Holotype. No. 6788, Kansas University Museum of Vertebrate 
Paleontology. Maxillaries containing right and left M* — M®. 

Horizon and type locality. Ogallala formation, middle Pliocene, 
Seward county, Locality No. 6, Kansas. 

Diagnosis. Largest of the North American Pliomastodon known 
from upper dentition. Upper tusks rounded with no evidence of 
enamel bands. The external cingulum between the first and the sec- 
ond crests of M® forms a well developed tubercle. 

Description of holotype. The specimen was badly weathered and 
eroded. The upper molars are in place in the maxillaries and in- 
tact but the amount of warping is not known. The anterior crests 
of M^ are separated by a distance of 95.0 mm. The fourth crests 
of M® are separated by a distance of 60.0 mm. M^ is greatly worn 
and only the outline of the crests remain. M® consists of four well 
developed crests and a small fifth crest. The first two crests of M* 
are well worn and there is no evidence of a trefoil pattern. The 
inner cusp of the third crest possesses a poorly developed trefoil. 
The presence of tubercles between the crests of M® are few. The 
largest developed tubercle is formed from the external cingulum be- 
tween the first and the second crests. A very small external tubercle 
is present between the second and the third crests. An internal 
tubercle is present between the third and the fourth crests and it is 
the size of that tubercle in Mammut. 

Four feet of a shattered tusk was associated with the maxillaries. 
It was round in cross section and there was no evidence of enamel 
on the surface. The greatest diameter of the tusk was four and one- 
half inches. 


Measurements (in millimeters) of Pliomastodon 


M2, anteroposterior diameter 

M2, transverse diameter across third crest.. 

M®, anteroposterior diameter 

M2, transverse diameter across first crest... 
M2, transverse diameter across fourth crest, 


P, adarrvn P. nevadanua P. vexdlarxua 
H(dot^e Holotype Holotype 

100.6 112.0 107.0 

77.6 71.7 71.0 

179.0 155.6 158.0 

86.0 80.0 

73.0 71.0 


The measurements of Pliomastodon nevadanus are after Stock 
(1936) and those of P. vexUlarius are after Matthew (1930). Plio~ 
mastodon matthem Osborn and P. cosoensis Schultz are smaller 
forms based upon the size of the upper teeth. Pliomastodon sellardsi 
Simpson from the lower Pliocene of Florida is known from the lower 
jaws and dentition. 
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The species is named for Messers Horace Adams, A. W. Adams, 
and Raymond A. Adams who own the XI Ranch and who have co- 
operated in every way possible to make our work a success in that 
region. 

Discussion. Since the skull and lower jaws of Pliamastodon adamsi 
are unknown, its relationship to the other forms is not known. 
The genus Pliomastodon had a wide geographical range in North 
America during the Pliocene but it appears to have been less abun- 
dant than the other mastodonts whose remains are rather abundant. 

The specimen was taken from a gray sandy silt approximately 20 
feet above the jaws of Osteoborus progressus. 
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PLATE X 

Oateoborus progressus sp. nov. 

Fia. 1. Holotpj^e, No. 6791, Kansas University Museum of Vertebrate Pale- 
ontology; lingual view of left ramus, P4 — M2, anteroposterior diameter 58.9 
mm. 

Fig. 2. Holotype, No. 6791, occlusal view of left ramus, P4— M2. 

Fig. 3, Holotype, No. 6791, lingual view of right ramus, P3 — Ms. 

Fig. 4. Holotype, No. 6791, occlusal view of right ramus, Ps — Mg. 
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PLATE XI 

PUomaHtodon odamsi sp. nov. 

Holotypp, No 6788, Kan<5as University Museum of Vertebrate Paleontology; 
occlusal view, RM- and RM’b Reduced. AntcTopostcrior diameter 272 mm. 
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INTRODUCTION 

B ecause of numerous inquiries as to the present whereabouts 
of certain type specimens described by me, and because of a 
specific suggestion from Mr. Graham Netting, Curator of Herpe- 
tology at Carnegie Museum that such a publication was desirable, I 
have prepared the following list. It purports to give the present 
location of all holotype specimens described by me alone or under 
joint authorship, and their present location and, when known, their 
present museum numbers. For convenience the type locality and 
publication has been included. Owing to tlie fact that the date of 
publication (mailing date) of many of the papers (‘ontaining type 
descriptions, differs one to two years from the printed date on the 
publication, I have appended a complete bibliography with dates of 
publication authenticated as nearly as possible. While most of the 
descriptions deal with heri)etological species, one monograph de- 
scribes several new mammals. These forms, too, are appended to 
the list for the sake of completeness. 

It is impossible to learn the fate of collections in the Philippine 
Islands (Nov., 1943). Queries made in 1941 as to changes in num- 
bers, if any, were unanswered. Whether or not the types herein 
listed have survived the bombing of Manila awaits to be ascer- 
tained. 

I am aware of the desirability of having included the present 
taxonomic status of each species, inasmuch as certain ones have been 
referred to synonymy or jilaced in different genera. In many cases 
the changed status is recorded, where I have synonymized the form 
or where tlie reference seemed to have been based on reasonable 
judgment and an opportunity to examine a projier material. In 
other cases where the reference has seemed unwarranted, that is, 
based on material other than typical, or due to a different under- 
standing of taxonomic categories, or where I have been unable to 
verify the reason for the action, no change or comment has been 
made. Certain literature references containing proposed changes 
may have been overlooked. 
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AMPHIBIA 

Gymnophiona 

ICHTHYOPHIS GLANDULOSUS Taylor, Holotypp. 

Type. Cal. Acad. Sci., No. 60073. Originally EHT, No. 1595A. 

Publ. Philip. Journ. Sci., Vol. 22, No. 5, May, 1923, pp. 516-517, pi. 3, figs. 
4, 5. 

Type loc. Abung-Abung, Ba.silan I., P. I. Coll.. E. H. Taylor, Oct. 23, 1921. 

ICHTHYOPHIS WEBERI Tajlor. Holotypc. 

Ty^ye. Biiroaii of Science, No. B 1. 

Publ. Philip. Journ. Sci., Vol. 16, No. 3, Mar.. 1920, pp. 227-228. 

Type loc. Malagan Rivta, Palawan, P. I. Coll, C. M. Weber, Jan. 28, 1909. 

Caud.\ta 

AMBYSTOMA AMBLYCT.PHALA Taylor. Holotype. 

Type. EHT-HMS, No. 16443. Paratypes. EHT-HMS, Nos. 16442, 16444, 

topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), 
pp. 420-21, pi. XLV, fig. 2. 

Type loc. Fifteen km. W. of Morelia [Tacicuarol, Michoacan, Mexico. 
Coll, E. H. Taylor, Sept. 10, 1938. 

AMBYSTOMA BOMBYPELLA Taylor. Holotype. 

Type. EHT-HMS, No. 3997. Paratypin. EHT-HMS, Nos. 3998, topotype; 
18896, 15 km. W. Morelia, Michoacan. 

Publ Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), 
pp. 318-320, pi. XLV, fig. 1. 

Type loc. Rancho (Juadelupe, 14 km. E of San Martin (Asuncion), Mexico, 
Mexico. Coll, Pk H. Taylor, Aug. 4, 1932. 

AMBYSTOMA PTAIVINATUM Taylor. Holotype. 

Type. ]^:HT-HMS, No. 25383. Paratypes. EHT-HMS, Nos. 25384-25395, 
all topotypes. 

Publ. Copcia, 1941, No. 3, Sept. 30, pp. 144-146, fig. 2, A. B. 

Type loc. Mojarachic, Chihuahua, Mexico. Coll, Irving Knobloch, June 
20, 1940. 

AMBYSTOMA ORANULOSA Taylor. Holotype. 

Type. EHT-HMS, No. 29805. Paratypes. PRIT-HMS, Nos. 29804, 24042- 
24044, 24045-24250, 10-12 mi. N.W. Toluca, Mexico. 

Publ. Univ. Kansas Sci. Bull., Vol. XXX, pt. I, No. 5, May 15, 1944, pp. 57- 
61, pi. VIII. 

Type loc. (Km. 74) about 12 mi. N.W. of Toluca, Mexico, Mexico. Colls., 
E. H. Taylor and Hobart M. Smith, Sept. 10, 1939. 

AMBYSTOMA LACUSTRIS Taylor and Smith. Holotype. 

Type. U. S. Nat. Mus., No. 6274 (Field No.), Paratypes. EHT-HMS, 
Nos. 22894-22910, topotypes. 

Publ. See entry 1944h, p. 174. 
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Typo lor. Lake Zumpango, Mexico, Mexico. Colls., Dr. and Mrs. Hobart 
M. Smith, Mar. 3, 1939. 

AMBYSTOMA ORDINARIA Taylor. Ilolotypc. 

Typr. KHT-HMS, No. 16367. Parntypis. l^T-HMS, Nos. 16364-16366, 
16367A, 16368-16370, 16372-16382, 16384-16386, all fopolypc's. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), pp. 
422-424, pi. XLVI, fi^s. 1-3. 

Type loc. About 9,000 ft. elev. near Puerto Hondo (4 mi. W. of K1 Mira- 
dor), Michoacan, Mexico ColL, E. H. Taylor, St^pt. 2, 1938. 

AMBYSTOMA ROSACEUM Taylor. Holotype. 

Type. EHT-HMS, No. 23054. Paratijpi.s. EHT-HMS, Nos. 23055-23058, 
all to])otypes. 

PubL Copeia, 1941, No. 3, Sept. 30, 143-144. fip. 1, A, B. 

Type loc. Mojaiachic, Chihuah\ia, Mexico. Coll., Irvinj; Knobloch, June, 

1939. 

AMBYSTOMA SCHMIDTl Taylor. Holotype. 

Typ^ . EHT-HMS, No. 3999. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXV, No. 14, 1938 (July 10, 1939, Ut 
mailing), pp. 263-264, pi. XXVI, fig. 1. 

Type loc. Ten mi. E. of San Martin (Asuncion) at Rancho riuadalupe, 
Me.xico, Mexico. Coll., E. 11. Taylor, Aug. 3, 1932. 

AMBYSTOMA Sl^BSALSUM Taylor. Holotype. 

Typ( . EHT-HMS, No. 22139. Paratypf h]HT-HMS, Nos 28357-28390, 
all toi)otyp('s. 

Publ. Coi)eia, 1943, No. 3, Oct. 15, pp. 151-156, figs. 1-3. 

Type loe. Lak(‘ Alchichica, Puebla, Mexico, ('oil., Dyfrig McH. Forbes, 

1940. 

♦BATRACHOSAUROIDES DISSIMULANS Taylor and Hesse. Holotype*. 
Typ( . A. <k M. College, Texas, Mus. No. 2234. 

Publ. Amer. Journ. Sci. Vol. 241, Mar., 1943, pp. 185-193, fig. 1. 

Typ( loe. Middle Miocene, 3 mi. N.W. Cold Springs, San Jacinto County, 
Texas, U. S. A. Coll., Mrs. Claude Riley, Mar., 1938. 

BOLITOGLOSSA ARBOREA Taylor. Holotype. 

Type. EHT-HMS, No. 16743. Paratypis. EHT-HMS. Nos. 16734-16742, 
16744-16756, topotypes. 

Publ. Herpetologica, Vol. 2, No. 3, Mar. 25, 1941, pp. 62-65, text figs. 4, 5. 
Type loe. Near Tianguistengo, Hidalgo, Mexico, ('oil., E. H. Taylor, Aug. 
15, 1939. 

BOLITOGLOSSA CHONDROSTEGA Taylor. Holotype. 

Type. EHT-HMS, No. 17304. Poralypes. EHT-HMS, Nos. 17282-17303, 
17305-17310, all topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 7, Dec. 15, 1941, pp. 
113-115. 

Type loc. Durango, Hidalgo, Mexico, 5,000-6,000 ft. Coll., E. H. Taylor, 
Sept. 12, 1938. 


* starred tonus are desenbt'tl from fobsil remains. 
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BOLITOGLOSSA COCHRANAK Taylor. Holotypc. 

Type. EHT-HMS, No. 245M. Parntype,^. EHT-HMS, Nos. 17726-17727, 
24589-24593, 24595-24599, all topotypo.s. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXIX, ])1. II, No. 8, Oct. 15, 1943, pp. 
343-345. 

Type loc. Corro San Fc'lipe, Oaxaca, Oaxaca, Mexico. Colh.. Richanl C. 
Taylor and E. H. Taylor. 


BOLITOGLOSSA DIMiniATA Taylor. Holotypc. 

Type. I^:HT-IIMS, No. 17677. Paratype.^. EHT-HMS, Nos. 17671-17676, 
17678-17689, 17691-17692, 17694-17705, topotypes, and P"! Chico Nat. Park, 
Hidalgo. 

Publ. TTniv. Kansas Sci. Bull., Vol. XXVI, No. 12. 1939 (Nov. 27, 1940), 
pp. 408-411, text figs. 1, 2. 

Type loc. Guerrero, near Mineral del Monte, Hidalgo, Mexico. Co//., P. H. 
Taylor, Aug. 8, 1938. 

B0L1T(^GL0SSA GALPIANAPI Taylor. Holotyi)e. 

Type. EIIT-HMS, No. 17146. Paralypes. EHT-HMS, Nos. 17145, 25762- 
25763, toi)otypes. 

Puhl. Proc. Biol. Soc., Washington, Vol. 54, July 31, 1941, pp. 83-85. 

Type loc. N('ar Galeana, Nuevo Le(Sn, Mexico (7,000 ft. elev.). (\)ll., 
RadclytTe Bobcats, July 10, 1938. 

[The original spelling “galac'nae” is a typographical error. 1 


BOLITOGLOSSA LAVAE Taylor. Holotype. 

Type. EHT-HMS, No. 28937. Parol y pm. P:HT-HMS, Nos. 28930-28936, 
28938-29064, topotypc's. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 2, No. 14, Nov. 15, 1942, 
I)p. 295-298, ph 27, figs. 5-6. 

Type loc. Two mi. V . LaJoya, Veracruz, Mc^xico. ColU., E. H. Taylor, 
Aug. 16, 1941. 

BOLITOGLOSS.V MP^LANOMOLGA Taylor. Holotype. 

Type. EHT-HMS, No. 24626. 

Publ. Proc. Biol. Soc. Washington, Vol. 54, July 31, 1941, ])p. 81-83. 

Type loc. Twenty km. N. of San Antonio Limon (Totalco), Veracruz, 
Mexico. Coll, E. H. Taylor, June 24, 1940. 


BOLITOGLOSSA NIGROFLAVPkSCENS Taylor. Holotype. 

Type. U. S. Nat. Mus. No. 111169. Paralypes. EHT-HMS, Nos. 26784- 
26799, tojiotypc's. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 8, Dec. 15, 1941, pp. 
150-152, pi. VIII; pi. IX, figs. 9-10. 

Type loc. Cerro Ovando, 5,000-6,000 ft., Chiapas, Mexico. Colls., Dr. and 
Mrs. Hobart M. Smith, Apr. 16, 1940. 


BOLITOGLOSSA NIGROMACULATA Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 110635. Parnlypes. EHT-HMS, Nos. 24600- 
24621. topotypes. 

Publ. Univ. Kan-sas Sci. Bull., Vol. XXVII, pt. 1, No. 8, I>c. 15, 1941, 
Type loc. Cuautlapan, Veracruz. Coll., Hobart M. Smith. 
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BOLITOGLOSSA OCCIDENTALIS Taylor. llolotypo. 

Type. U. S. Nat. Mus., No. 111085. Paratypes. EHT-HMS, Nos. 27176- 
27180, topotypes; 24049, Finca Juarez, Chiapas; 26561, El i om i.. , Ciiiatemala 
[exc. Field Mus.]. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 8, 1941 (Dec.), pp. 
145-147, text fig. 1, C. 

Type loc. La Esperanza [near Escuintla], Chiapas, Mexico. Colls., Dr. 
and Mrs. Hobart M. Smith, Apr. 28, 1940. 

BOLITOGLOSSA TERRESTRIS Taylor. Holotype. 

Type. EHT-HMS, No. 23354. Paratypes. EHT-HMS, Nos. 17311-17359, 
23244-23310, topotypes; 23311-23405. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 7, 1941 (Dec.), pp. 
115-117. 

Type loc. Six mi. S. Tiangiiistengo, Hidalgo, Mexico (elev. 5,000 ft.). Coll., 
E. H. Taylor, July 1, 1940. 

BOLITOGLOSSA UNGUIDENTIS Taylor. Holotype. 

Type. EHT-HMS, No. 17102. Paratypes, EHT-HMS, Nos. 17103-17113, 
17115, 17116, 15630, 15642, 15643, 16547A, 15649A, 15651, iopoiypca. 

Puhl. Horpetologica, Vol. 2, No. 3, Mar. 25, 1941, pp. 57-62, text figs. 1-3. 
Type lac. Cerro San Felipe, 15 km. N. of Oaxaca, Oaxaca, Mexico. Coll., 
E. H. Taylor, Aug. 20, 1938. 

BOLITOGLOSSA XOLOCALCAE Taylor. Holotype 

Typ(. U. S.' Nat Mus, No. 111371. Paratypes. EHT-HMS, Nos. 25311- 
25341, 26749-26783, 27264-27271, all topotypes. 

Publ. Univ. Kan.^as Sci. Bull., Vol. XXVII, pt. 1, No. 8, 1941 (Dec.), p]). 
148-150, p\. Vn, pi. IX, figs. 7-8. 

Type loc. Cerro Ovando, between 6,000-8,000 ft., Chiapas, Mexico. Colls., 
Dr. and Mrs. Hobart M. Smith, Apr. 16, 1940. 

♦LANEBATRACHUS MARTINI Taylor. Holotype. 

Type. X^niv. Kansas Mus. Vert. Paleo., No. 1468. 

Puhl. Geol. Surv. Kansas, 1941, Report of Studi(*s, Bull. 38, pt. 6, July 7, 
1941, pp. 180-181,fig. 4, A,B. 

Type loc. Edson Beds, Ogallala formation. Middle Pliocene, Sherman 
county, Kansas. Coll., H. T. Martin. 

OEDIPUS ALTAMONTANUS Taylor. Holotype. 

Type. EHT-HMS, No. 12245. Paratype. EHT-HMS, No. 12239, topotype. 
Pub. I^niv. Kansas Sci. Bull., Vol. XXV, No. 14, 1938 (July 10, 1939), ])i). 
272-274, pi. XXV, figs. 3, 4. 

Type loc. Lake Zempoala (Ompoala), Morelos, Mexico (elev. 10,500 ft.). 
Coll., E. H. Taylor, Aug. 6, 1936. 

OEDIPUS GIGANTEUS Taylor. Holotype. 

Type. Mus. Comp. Zool. Harvard Coll., No. 8435. Paratypes. EHT-HMS, 
Nos. 12040, 12085, Cofre de Perote, Veracruz. [Other paratypes 8434, 8436, 
8437 in Harvard Coll. Mus. Comp. Zool.] 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 14, 1938 (July 10, 1939), pp. 
266-269, pi. XXVII, figs. 3, 4. 

7'ype loc. Jalapa, Veracruz, Mexico. Coll., E. R. Dunn. 
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OEDIPUS MANNI Taylor. Holotype. 

Type. Mus. Comp. Zool. Harvard Coll., No. 39J5. Paralypes. EHT-HM8, 
Nos. 15656-15657. 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 14, 1938 (July 10, 1939), pp. 
277-280, pi. XXIX, figs. 4-6. 

Type loc. Guorrero, Hidalgo, Mexico. Coll, W. M. Mann. 

OEDIPUS MULTIDENTATA Taylor. Holotype. 

Type. Mus. Comp. Zoiil. Hanard Coll., No. 14812. Paratypes. EHT- 
HMS. Nos. 15658-15848, El Chico, Hidalgo. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXV, No. 14, 1938 (Julv 10, 1939), pp, 
289-291, pi. XXIX, fig. 1. 

Type lor. Alvarez (km. 53 on the Potosi and Rio Verde R.R.), San Luis 
Potosi, Mexico, elev. 8,000 ft. Coll., W. W. Brown. 

OEDIPUS ROBERTSI Taylor. Holotype 

Type. EH'P-HMS, No. 12,503. Pamlyi>r.i. EHT-HMS, Nos. 12496-12498, 
12504-12505, 15600-15615, topotypes. 

Puhl. Univ. Kaninas Sci. Hull., Vol. XXV, No. 14, 1938 (July 10, 1939), pp. 
287-289, pi. XXVI, 2. 

Type loc. Nevada do Toluca (olov. 10,000-11,000 ft.), Mexico, Mexico. 
Poll., H, Radclyffe Roberts, Sept. 7, 1936. 

OKDIPUS SMITHI Taylor. Holotypi*. 

Type. 1<:HT-IIMS, No. 3966. Paratypes. KHT-HMS, Nos. 3965-3969, 
15616-15641, topotypes. [Cerro San Luis is a spur of Cerro San Felii)c (Mts.) 
near Oaxaca .1 

Puhl. Univ. Kan.sas Sci. Hull., Vol. XXV. x\o. 14, 1938 (July 10, 1939), pp. 
269-272, pi. XXV, figs. 5, 6. 

Type loc. C('iTo Sun Luis, 15 mi. N.W. Oaxaca, Oaxaca, Mexico. Coll., 
H. M. Smith, Au^^ 5, 1935. 

*(J(JALLALAHATRA(^HUS HORARIUM Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 1470. 

Puhl. Oeol. Survey Kansas, 1941, Report of Studies. Hull. 38, ])t. 6, July 7, 
1941, pp. 181-182, 6p:s. 7a-c. 

Type loc. Oj?allala formation. Middle Pliocene (Rhinoceros Hill), Wallace 
county, Kan.sas. Colh., David Dunkh' and K. H. Taylor. 

PLETHOD(JN HARDII Taylor. Holotype. 

Type. KHT-HMS, No. 23656. 

Puhl. Proc. Biol. Soc. Washington, Vol. 54, July 31, 1941, jip. 78-80. 

Typ(‘ loc. Sacramento Mountains, 9,000 ft., at Cloudcroft, New Mexico. 
(\)ll., D. K. Hardy, June 29, 1940. 

PSKUDOEURYCKA CEPHALICA RUHRIMEMHRIS Taylor and Smith. 

Holotype. 

Type. U. S. Nat. Mils., No. 110G61. Paratypes. EHT-HMS, No.s. 12495, 
Minas, Viejas, Hidalgo; 23007, topotype; 29831, Zacualtipan, Hidalgo. 

Puhl. See entry 1944h, p. 174. 

Type loc. Six km. S. Santa Anita, Hidalgo, elev. about 4,500 ft. Colls., Dr. 
and Mr.s. Hobart M. Smith 
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RHYACOSIREDON LEORAE Taylor. Holotype. 

Type. EHT-HMS, No. 22560. Paratypes. EHT-HMS, No. 22561, topo- 
type. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXIX, pt. 2, No. 8, 1943 (Oct. 15), pp. 
345-347, pi. XXVI, fig. 3. 

Type loc. In a mountain stieam near Rio Frio, Mo.xico, oithc'r in the state 
of Puebla or Mexico. (^olL, Dyfrig McHattio Forbes, 1939. 

RHYACOSIREDON RIVULARIS Taylor. Holotype. 

Type. EHT-HMS, No. 16388. Paratypes. EHT-HMS, Nos. 16387, 16389- 
16393, all topotypes. 

Publ. Hcrpetologica, Vol. 1, 1940, pp. 171-176, j)!. XVII. 

Type loc. Thirteen km. W. Villa Victoria, Mexico, Mexico. Coll., E. H. 
Taylor, Sept. 11, 1938. 

RHYACOSIREDON ZEMPOALAENSIS Taylor and Smith. Holotype. 

Type. U. S. Nat. Mus., No. 116617. Paratyp<s. EHT-HMS, Nos. 22172- 
22190, 24630-24634, topotypes. 

Publ. Se( entry 1944h, j). 174. 

Type loc. Lak(‘^ of Zcmpoala, Mon'los, Mexico, in a lU'arly dry lake lied, 
10,000 ft. ele\ ation, Co//., Hobart M. Smith. 

SIREDON I.ERM.VENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 22578 Paratypes. EHT-HMS, Nos. 22586, 15436- 
15440, 22571-22586, all topotyiies. 

Pabl. Uni\. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), ])p. 
427-430. 

Type loc. iiake Lerma, E. of Toluca, Mexico, Mexico. Colls., E. H. Taylor 
and H. M. Smith — j)urchased from fisheiman — Sept. 16, 1939. 

THORirS DUBITTTS Taylor. Holotyi)e. 

Type. EHT-HMS, No. 17751. Paratypes. EHT-HMS, Nos. 17731-17750, 
17752-17786, 22064-22084, topotypes. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 7, 1941 (Dec.), pp. 
107, 108-110, pi. Ill, fig. 3. 

Type loc. Two mi. S. of Acultzingo, Veracruz, Mexico, at summit of moun- 
tains. Coll., E. H. Taylor, July 20, 1938. 

THORIUS NARISOVALIS Taylor. Holotype. 

Type. EHT-HMS, No. 17859. Paratypes. EHT-HMS, Nos. 17794-17858, 
17860-17870, all topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), pp. 
416-418, pi. XL VII, fig. 3. 

Type loc. Elevation 2,600-3,000 M. on Cerro San Felipe, 15 km. N. of 
Oaxaca, Oaxaca, Mexico. Coll., E. H. Taylor, Aug. 18-22, 1938. 

THORIUS PULMONARIS Taylor. Holotype. 

Type. EHT-HMS, No. 16684. Paratypes. EHT-HMS, Nos. 16676-16683, 
16685-16711, 16713-16733, all topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940), pp. 
411, 414, text figs. 3, 4. 

Type loc. Cerro San Felipe about 12 km. N. of Oaxaca, Oaxaca, Mexico. 
Coll, E. H. Taylor, Aug. 18, 1938. 
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THORIUS TROGLODYTES Taylor. Holotype. 

Type. EHT-HMS, No. 17791. Paratypes. EHT-HMS, Nos. 12142-12143, 
17789-17790, 17791A, topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 7, 1941 (Dec.), pp. 
110-112, pi. Ill, fig. 4. 

Type loc. Two mi. S. AcuKzingo, Veracruz, Mexico. Coll., E. H. Taylor, 
July 10, 1938. 

Salientia 

ACRODYTES INFLATUS Taylor. Holotype. 

Type. EHT-HMS, No. 17890. Paratypes. EHT-HMS, Nos. 17889, 17891, 
topotypes. 

Publ. Univ. Kjinsiis Sci. Bull , Vol. XXX, pt. I, No. 6, 1^3, pp. 64-67, pi. IX. 
Type loc. Nojir La Vonta, Guerrero, Mexico. Coll., E. H. Tavlor, June 27, 
1938. 

ACRODYTES MODESTUS Taylor and Smith. Holotype. 

Type. U. S. Nat. Mus., No. 115013. 

Publ. Sec entry 1944h, p. 174. 

Type lor. Cruz de Piedra, near Acacoyagua, Chiapas, Me.xieo. Colls., Dr. 
and Mrs. Hobart M. Smith. 

♦ANC^HYLORANA DUHITA Taylor. Holotype. 

Type. Univ. Kansas M\is. Vert. Paleo., No. 6377. 

Publ. Univ. Kansiis Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 209-211, pi. XV, figs. 4A-4B. 

Type loc. Rexroad Member, Upi>er Pliocene, loc. 3, about 16 mi. S. W. of 
Meade, Meade County, Kansas. Coll., Claudi' W. Hibbard & party, 1938. 

♦ANCHYLORANA MOOR El Taylor. Holotyiie. 

Type. Univ. Kansas Mus, Vert. Paleo., No. 6375. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 211-212, pi. XV, fig. 3A, 3B. 

Type loc. Rexroad Member, Upjjer Pliocene, loc. 3, 16 Mi. S. W. Meade, 
Meade County, Kansas. Coll., Claude W. Hibbard and party, 1939. 

+ANCHYLORANA ROBUSTOC^ONDYLA Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 5106. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 211-212, pi. XV, fig. 1. 

Type loc. Rc'xroad Member, Upper Pliocene, loc. 3, 16 mi. S. W. of Meade, 
Meade County, Kan.^as. Coll., Claude W. Hibbard and inirty, 1937. 

BARBOURULA BUSUANGENSIS Taylor and Noble. Holotype. 

Type. Mus. Comp. Zodl. Harvard College, No. 14004. Originally EHT, No. 
539. 

Publ. Amer. Mus. Nov., No. 121, June 23, 1924, pp. 1-4, fig. 1. 

Type loc. Busuanga I., Calamian Islands, P. I. Coll., E. H. Taylor, Sept. 
16, 1923. 
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BUFO ANGUSTIPES Taylor and Smith. Holotypo. 

Type. U. S. Nat. Mus., No. 116613. 

Publ. Sec entry 1944h, p. 174. 

Type loc. La Esperanza (near E.scuintla) Chiapas, Mexico. Colls., Dr. and 
Mrs. Hobart M. Smith, Apr. 7, 1940. ' 

*BUFO ARENARIUS Taylor. Holotype. 

Type. Kansas Univ. Mus. Vert. Paleontology, No. 1452. 

Puhl. Anal. Inst. Biol., (Mexico), Tom. 7, No. 4, 1936, i)p. 521-523; Lam. 
1, figs. 2, 10-14; Lam. 2, figs. 1-2, 6, 7, 9-12. 

Type loc. Ed.son Beds, Ogallala. Middle Pliocene, Sherman County, Kan- 
sas. Colls., H. T. Martin and Claude Hibbard, 1929. 

BUFO GEMMIFER Taylor. Holotype. 

Type. EHT-HMS, No. 18509. Poratypts. EHT-HMS, Nos. 18497-18608, 
tojiotypes. 

PnhL IJniv. Kansas Sci Bull., Vol. XXVI, No. 15, 1939 (Nov, 27, 1940), 
pp. 490-492, 1)1. LIII, figs. 3, 3a, 3h. 

Type loc. El Limoncito, nt'ar J^a Vonta, GuomTo, Mc'xico. Coll., E. H. 
Taylor, Juno 29, 1938. 

♦BUFO HIBBARDI Taylor. Holotypo. 

Type. Kansas Univ. Mus. Veit. Paloo., No. 1437. 

Publ. Anal. Inst. Biol. (Mexico), Tom. 7, No. 4, 1936, ])p. 517-521, Lam. 1, 
figs. 3-9; Lam; II, figs, 3-4, 13-14. 

Type loc. p]dson Beds, Ogallala formation, Middle Plioccmo. Sherman 
County, Kansas. Coll.. Claude' Hibbard, 1929. 

BT"FO KELLOGGI Taylor. Holotype. 

Type. EHT-HMS, No. 21. Paratypis. EHT-HMS, Nos. 15-20, 22-40, 
topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXIV, No. 20, 1936 (Feb, 15, 1938), 
pp. 510-514, pi. XLV, figs. 1-3. 

Type loc. Two mi. E. of Mazatlan, Sinaloa, Mexico. Coll., E. II. Taylor, 
July 21, 1934. 

BUFO MAZATLANENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 374. Paralypr.s. EHT-HMS, Nos. 373, 375-379, 
topoty])es. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), pp. 
492-494, pi. LIII, fig. 1, pi. LIV. 

Type loc. Two mi. E. Mazatlan, Sinaloa, Mexico. Coll., p]. H. Taylor, July 
20, 1934. 

BUFO MCGREGORI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61839. Originally P^HT, No. 
1468A. Paratypes. M. C. Z. 14532-14538. 

Publ. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, p]). 182-184, pi. 4, 
figs. 2-3. 

Type loc. Near Pasananka, Zamboanga Prov., Mindanao, P. I. Coll., E. H. 
Taylor, Sept. 30, 1920. 
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BUFO NAYARITENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 397. Pnratypcs. EHT-HMS, Nos. 380-396, 398- 
426, 426 A, lopotypps. 

Publ. Univ. Kansas Spi. Bull., Vol. XXIX, pt. II, No. 8, Ort. 14, 1943, 
pp. 349-351, pi. XXVI, figs. 1, la. 

Type loe. Topic, Nayarit, Mexico. Coll., E. H. Taylor, Jiil.v 28, 1934. 

BUFO PERPLEXUS Taylor. Holotype. 

Type. EHT-HMS, No. 707. PamlypiK. EHT-HMS, Nos. 682-683, 684-706, 
708, 709, 708A, 813-818, 820-828, 6209-6234. 6236-6266, 6267-6271, 6273-6274, 6276, 
18213-18224, 18441, 25419-25422, variou.s localities. 

Publ. Univ. Kan.sas Sci. Bull., Vol. XXIX, pt. II, No. 8. Oct. 15, 1943, 
pp. 347-349, pi. XXVI, figs, lb, 2. 

Type loe. Near tlie edge of the Bal.sas riier near Mexcala, Guerrero, Mexico. 
Coll., Hobart M. Smith and E. H. Taylor, June 24, 1932. 

CENTROLENELbA VIRIDISSIMA Taylor. Holotyi.e. 

Type. EHT-HMS. No. 27725. Pai<ilyi>(.<<. EHT-HMS, Nos. 27719-27724, 
27726, 27727. topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIll, |)t. 1. May 15. 1942, pp. 7b‘77, 
pi. IX, figs. 2. 2a, 2b. 

Type toe. Agua del Obispo. Guerrero, Mexico. Coll., K. H. Taylor, Aug. 2. 
1941. 

CHAPERIN.V BEYERl Taylor = Sph< noplii yiu jii.Hea Mocipiartl. 

Holotype. 


Type, ('arnegie Museum, No. 3312. Originally EHT, No. 557 (Field No. 

414). ^ „ 

Publ. Philip. Journ. Sci., Vol. 16, No. 3, Mar.. 1920, pj). 333-335, pi. 3, fig. 3. 
Type loe. Near Upper Agu.san Iriverl ; between the Agu.san and Simulao 
rivers, probably in Davao Prov., or Agiisan near the Uaiao-Agu.san boundai-y. 
Colt., E. H. Ta.vlor, June, 1913. 

CHAPERINA VISAYA Taylor. Holotype. 

Type, Biin’au of Science, No. B 80, 

Publ Philip Journ. Sci., Vol. 16, No. 3, Mar.. 1920, pp. 335-336, pi. 9, fig. 3. 
Type loc. Biliran 1., m-ar Leyte. P. I. Coll., Richar.l McGregor, May, 1914. 

CORNUFER CORNUTUS Taylor. Holotype. 

Tape C'alifornia Academy of Sciem es, No. 61476. Originally EHT, No. 764. 
Publ. Philiii. Journ. Sci., Vol. 21, No. 2, Aug., 1922, pp. 175-176. 

Type loc. Balbalan, Kalinga, Luxon, P. I. Colt.. K. H. Taylor, Aj.r. 24, 1920. 

CORNUFER LATICEPS Taylor. Holotype. 

Tune Carnegie Museum, No. 3496. Originally EHT, No. 197. 

Publ Philip Journ. Sci., Vol. 16, No. 3, Mar., 1920, jip. 317-318. pi. 3, fig. 1. 
C' ™ P»v, P. I, Col,, K H. T.yl.,, 

Sept., 1912. 

CORNUFER MONTANUS Taylor. 

Type. California Academy of Sciences, No. 61179. Or.gmally EHT, No. 
861. 



128 


The University Science Bulletin 


Publ. Philip. Joiirn. 8ci., Vol. 21, No. 3, Sept., 1922, pp. 272-273, pi. 4, fig. 4. 
Type loc. Mt. Banajao (1,500 m. elev.). Laguna Prov., Luzon, P. I. Coll., 
E. H. Taylor, May 31, 1920. 

CORNUFER RIVULARIS Taylor. Holotypo. 

Type. California Academy of Sciences, No. 61179. Originally EHT, No. 
761. Parnlype. EHT-HMS No. 29875, topotype. 

Publ. Philip. Journ. Sci., Vol. 21, No. 3, Sept., 1922, pp. 270-272, pi. 4, fig. 3. 
Type loc. Balbalin, Kalinga subprov., Luzon, P. I. Coll., E. H. Taylor, Apr. 
25, 1920. 

CORNUFER SUBTERRKSTRIS Taylor. Holotype. 

Type, California Academy of Sciences, No. 61518. Originally EHT, No. 707. 
Publ Philip. Journ. Sci., Vol. 21. No. 3. Sept., 1922, pp. 274-275. 

Type loc. Km. 101 on Mountain Trail, Mountain Prov., Luzon. P. I. Coll, 
E. H. Taylor, Apr. 17, 1920. 

DIAGLENA RETICITATA Taylor. Holotype. 

Type. U.S. Nat. Mus., No. 115500. 

Publ Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 1, No. 4. May 15, 1942, pp. 
60-62, pi. IV, figs. 2, 2a, 2b; pi. V, fig. 1. 

Type loc. Cerro Arenal, Oaxaca, Mexico. Coll, Thomas MacDougall, Jan. 
2, 1940. 

ELEUTHERODACTYLUS AVOCALIS Taylor and Smith. Holotype. 

Type. U.S.N.M., No. 116885. 

Publ See entry 1944h, p. 174. 

Type loc. Tres Cruces, near Tehuantepec, Oa.xaca, Mexico. Colls., Dr. and 
Mrs. Hobart M. Smith, Mar., 1940. 

ELEUTHERODACTYLUS BATRACHYLUS Taylor. Holotype. 

Type. Mus. Comp. Zodl. Harvard College, No. 9308. 

Publ. Proc. New England Zodl. Club, Vol. XVIII, Jan. 24, 1940, pp. 13-16, 
pis. I, II. 

Type loc. Miquihuana, Tamaulipas, 80 mi. S.W. of [Cuidad] Victoria, Ta- 
maulipas, Mexico. Coll, W. W. Brown, 1922. 

ELEUTHERCJDACTYLUS BOLIVARI Taylor. Holotype. 

Type. EHT-HMS, No. 29564. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 14, Nov. 15, 1942, 
pp. 298-299, ])1. 26, figs. 1-4. 

Type loc. Ixtapan del Oro, Mexico, Coll, C. Bolivar Pieltain, June 11, 
1940. 

ELEUTHERODACTYLUS CACTORUM Taylor. Holotype. 

Type. EHT-HMS, No. 6383. Paratypes. EHT-HMS, Nos. 6376, 6382, 
topotypes. 

Publ Univ. Kansas Sci. Bull., Vol. XXV, No. 17, 1938 (July 10, 1939), pp. 
391-394, text fig. 2. 

Type loc. Km.. 226, 20 mi. N.W. of Tehuacan, Puebla [near CacaloapamJ, 
Mexico. Coll, E. H. Taylor, Aug. 30, 1936. 
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ELEUTHERODACTYLUS CONSPICUUS Taylor and Smith. Holotype. 

Type. U. S. Nat. Mus., No. 116509. Paratype. EHT-HMS, No. 29807, top- 
otype. 

Pvbl. See entry 1944h, p. 174. 

Type loc. Piedras Negras, Guatemala, practically on M5xico-Guatemala 
border. Colls., Dr. and Mrs. Hobart M. Smith, May 29, 1939. 

ELEUTHERODACTYLUS DECORATUS Taylor. Holotype. 

Type. EHT-HMS, No. 28720. Paratype. EHT-HMS, No. 28719, 2 mi. W. 
La Joya, Veracruz. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 14, Nov. 16, 1942, 
pp. 301-304, pi. 25, figs. 1-4; pi. 27, fig. A. 

Type loc. Near Banderia, 6 mi. W. Jalapa, Veracruz, Mexico. Coll., E. H. 
Taylor, Aug. 16, 1941. 

ELEUTHERODACTYLUS DORSOCONCOLOR Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 110610. Paratype. EHT-HMS, No. 24321. 
Puhl. Univ. Kansas Sci. Bull., Vol. XXVII, pt. I, No. 8, Dec., 1941, pp. 
152-154, pi. X. 

Type loc. Tequeyutepec, Veracruz, Mexico. Coll.. Hobart M. Smith. 
ELEUTHERODACTYLUS HIDALGOENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 24454. Paratype. EHT-HMS, No. 24456, topotype. 
Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 14, Nov. 15, 1942, 
pp. 299-301, pis. 25, figs. 5-8; 27, fig. 10. 

Type loc. Four mi. N. of Tianguistengo, Hidalgo, Mexico. 

ELEUTHERODACTYLUS HOBARTSMITHI Taylor = Microhatrachylus 
hohartsrrdthi (Taylor), genotype of Microhatrachylus Taylor. Holotype. 
Type. EHT-HMS, No. 2688. Paratypes. EHT-HMS, Nos. 3686, 3687, 
topotypes. 

Pvbl. Trans. Kansas Acad. Sci., Vol. 39, 1936 (July 2, 1937), pp. 355-357, 
pi. 1, figs. 5-6. 

Type loc. Near Uruapan, Michoacan, Mexico. Coll., Hobart M. Smith, 
July 19, 1935. 

ELEUTHERODACTYLUS MACDOUGALLI Taylor. Holotype. 

Type. EHT-HMS, No. 27482. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. I, No. 5, May 15, 1942, 
pp. 71-73, pi. VII. 

Type loc. La Gloria, Oaxaca, Mexico (N. of Niltepec, elev. 4,600 ft.). Coll., 
Thomas MacDougall. 


ELEUTHERODACTYLUS MATUDAI Taylor. - Holotype. 

Type. U. S. Nat. Mus., No. 110626. Paratypes. EHT-HMS, Nos. 24353- 
24354, topotypes. 

Pvbl. Univ. Kansas Sci. Bull., Vol. XXVII, pt. I, No. 5, Dec., 1941, 


154-157, pi. XI. 

Type loc. Mt. Ovando, Chiapas, Mexico. 


Colls., Dr. and Mrs. Hobart M. 


Smith, Apr. 16, 1940. 


9—1838 
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ELEUTHERODACTYLUS NATATOR Taylor. Holotype. 

Type. EHT-HMS, No. 6373. Paratypes, EHT-HMS, Nos. 6371, 6372, 
6374, 6376, topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 17, 1938 (July 10, 1939), pp. 
394-397, pi. XXXIX, fig. 2; pi. XL. 

Type loc. Tlilapam [=C)liautlapan]T Veracruz, Mexico. Coll., E. H. 
Taylor, Aug. 16, 1936. 

ELEUTHERODACTYLUS OCCIDENTALIS Taylor. Holotype. 

[Novum nomen. z=:Borhorocoet€s mexicanus Boulenger, preoccupied by 
Leviperus (sic) mexicanus Eleutherodactylus mexicanus (Brocchi)]. 

Type. (Cotypes.) Brit. Mus. Nat. Hist., Nos. 925.8.66-67. 

Publ. Proc. Biol. Soc. Washington, Vol. 54, July 31, 1941. pp. 91-92. 

Type loc. Hacienda el Florencio, Zacatecas. Coll., A. C. Buller. 

ELEUTHERODACTYLUS PGYMAEUS Taylor [=: Microbatrachylus pyg- 
maeus (Taylor)]. Holotype. 

Type. EHT-HMS, No. 3691. 

Publ. Trans. Kansas Acad. Sci., Vol. 39, 1936 (July 2, 1937), pp. 352-354. 
Type loc. One mile N. Rodriguez Clara, Veracruz. Colla., E. H. Taylor 
and Hobart M. Smith, Sept. 7, 1935. 

ELEUTHERODACTYLUS SALTATOR Taylor. Holotype. 

Type. EHT-HMS, No. 24301. Paratypes. EHT-HMS, Nos. 24293, 24298, 
24299, topotypes, 

Publ. Proc. Biol. Soc Washington, Vol. 54. July 31, 1941, pp. 89-91. 

Type loc. Omilteme, Guerrero, Mexico. Coll, E. H. Taylor, Aug. 2, 1940. 

ELEUTHERODACTYLUS TARAHUMARA?NSIS Taylor. Holotype. 
Type. EHT-HMS, No. 23008. 

Publ. Copeia, 1940, No. 4, Dec. 27, pp. 250-253, fig. 1. 

Type loc. Mojarachic, Chihuahua, Mexico, elev. 6,9(X) ft., Tarahumara Mts. 
Coll., Irving W. Knobloch, 1939. 

ELEUTHERODACTYLUS VOCALIS Taylor. Holotype. 

Type. EHT-HMS, No. 5390. Paratypes. EHT-HMS, Nos. 6384-6389, 6391, 
topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 11, 1939 (Nov. 27, 1940), pp. 
401-405, pi. LXIV; text fig. 8, 

Type loc. Hda. El Sabino, Uruapan, Michoacan, Mexico. Coll., Hobart M. 
Smith, July 25, 1936. 

HAZELIA SPINOSA Taylor. Holotype & Genotype. 

Type. Carnegie Museum, No. 3420. Originally EHT, No. 406. 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 292-295, pi. 7, fig. 1. 
Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Aug., 1912. 

HYLA ARBORESCANDENS Taylor. Holotype. 

Type. EHT-HMS, No. 3135 $ . 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 17, 1938 (July 10, 1939), pp. 
388-391, text fig. 1. 
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Type loc. Three km. S. W. Acultzingo, Veracruz, Mexico. Colls,, E. H. 
Taylor and Hobart M. Smith, July 22, 1932. 

HYLA ARBORICOLA Taylor. Holotype. 

Type, EHT-HMS, No. 24656. Paratypes, EHT-HMS, Nos. 24667-24588, 
topotypes. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 7, 1941 (Dec.), pp. 
118-119, pi. V, fig. 1. 

Type loc. Elevation, about 7,000 ft., 6 mi. E. of Omilteme, Guerrero, 
Mexico. Coll,, E. H. Taylor, Aug. 5, 1942. 

HYLA BELTRANI Taylor. Holot 3 rpe. 

Type, EHT-HMS, No. 29563. 

Puhl, Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 2, No. 14, Nov. 15, 1942, pp. 
306-308, pi. 26, figs. 5-8. 

Type loc. Tapachula, Chiapas, M6xico. Coll., A. Magana, Aug. 1, 1941. 
HYLA BROMELIANA Taylor. Holotype. 

Type, EHT-HMS, No. 16630. Paratypcs. EHT-HMS, Nos. 16628, 16629, 
16631, topotypes. 

Publ. Copeia, 1939, No. 2, July 12, pp. 97-100, fig. 1. 

Type loc. Near Tianguistengo, Hidalgo, Mexico. Colh., Mrs. Hazel Roberts 
and E. H. Taylor, Aug. 11, 1938. 

HYLA CARDEN ASI Taylor, Holotype. 

Type. U. S. Nat. Mus., No. 84403. Paratype. EHT-HMS, No. 3963, near 
Rio Frio, Mexico. 

Puhl Univ. Kansas Sci. Bull., Vol. XXV, No. 19, 1938 (July 10, 1939), pp. 
430-432, pi. XLVII, fig. 2. 

Type loc. Puebla, Puebla, Mexieo. Coll, H. Ruana, Sept., 1919, 

HYLA DENDROSCARTA Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 108679. Paratypcs. EHT-HMS, Nos. 23236- 
23256, all topotypes. 

Pvbl Proc. U. S. Nat. Mus., Vol. 89, No. 3093, 1940, pp. 45-47, pis. 2-3. 
Type loc. Cuautlapan, Veracruz, Mexico. Coll, Hqbart M. Smith, Jan. 1, 
1939. 

HYLA ERYTHROMMA Taylor. Holotype. 

Type. EHT-HMS, No. 5976. 

Publ. Proc. Biol. Soc. Washington, Vol. 50, Apr. 21, 1937, pp. 48-50, pi. II, 
fig. 1. 

Type loc. Agua del Obispo, Guerrero, Mexico (Km. 350-351, Mexico- 
Acapulco highway). Coll, E. H. Taylor, July 23, 1936. 

HYLA FORBESI Taylor. Holotype. 

Type. EHT-HMS, No. 22276. 

Publ Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 513-515, pi. LVIII, figs. 1, la., Ib. 

Type loc. Mountains 3 mi. S.W. Acultzingo, Veracruz, Mexico. Coll, 
Dyfrig McHattie Forbes. 
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HYLA HAZELAE Taylor. Holotype. 

Type, EHT-HMS, No. 16263. Paratype, EHT-HMS, No. 16262, topotype. 
Publ Univ. Kansas Sci. Bull., Vol. XXVI, No. 11, 1939 (Nov. 27, 1940), 
pp. 385-389, text figs. 1, 2a, b. 

Type loc. Cerro San Felipe, 10 mi. N. of Oaxaca, Oaxaca, Mexico. Coll, 
E. H, Taylor, Aug. 22, 1938. 

HYLA MELANOMMA Taylor. Holotype. 

Type. BHT-HMS, No. 21578. Paratypes. EHT-HMS, Nos. 21545-21554, 
21556-21558, 21560-21578, all topotypes. 

Pvbl Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 508-510, pi. LVIII, figs. 1, la, lb. 

Type loc. Seven mi. E. of Chilpancingo (Cuidad Bravos), Guerrero, Mexico. 
Coll, E. H Taylor, Aug. 20, 1939. 

HYLA PACHYDERMA Taylor. Holotype. 

Type. U. S. Nat. Mus, No. 115029. 

Publ Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 2, No. 14, Nov. 15, 1942, 
pp 208-310, pi. 27, figs. 1-4. 

Type loc. Pan de 011a, south of Tezuitlan, Veracruz, Mexico. Coll., Hobart 
M. Smith, Mar. 22, 1940. 

HYLA PINORUM Taylor. Holotype. 

Type. EHT-HMS, No 5972. 

Publ Proc. Biol Soc. Washington, Vol. 50, Apr. 21, 1937, pp. 46-48, pi. 2, 
fig. 2. 

Type loc Agua del Obispo, Guerrero, Mexico (km. 350-351 Mexico-Acapulco 
Highway). Coll, E H. Taylor, July 25, 1936. 

HYLA RICKARDSI Taylor, Holotype. 

Type. EHT-HMS, No. 5947. Paratypes. EHT-HMS, Nos. 5897-5970, tqpo- 
types; 1431-1490, 4 mi. E. Encero, Veracruz. 

Publ Univ. Kansas Sci. Bull., Vol. XXV, No. 17, 1938 (July 10, 1939), 
pp. 385-388, pi. XLI, figs, 1-8. 

Type loc. Near Potrero Viejo, Veracruz, Mexico. Colls., Mr. and Mrs. 
Dyfrig McH. Forbes, and E. H. Taylor, Aug. 29, 1936. 

HYLA ROBERTMERTENSI Taylor. Holotype. 

Type. EHT-HMS, No 2270. Paratypes. EHT-HMS, Nos. 2269, 2271, 
Tapachula, Chs.; 2272-2280, near Tonol4, Chs.; 2290, near Asuncidn, Chs. 

Publ Proc. Biol. Soc. Washington, Vol. 50, Apr. 21, 1937, pp. 43-45, pi. II, 
figs. 3-7. 

Type loc. Near Tapachula, Chiapas, Mexico. Colls., E. H. Taylor and 
Hobart M. Smith, Aug. 24, 1935. 

HYLA ROBERTSORUM Taylor. Holotype. 

Type. EHT-HMS, No. 16264. Paratypes. EHT-HMS, Nos. 16265-16313, 
all topotypes. 

Pvbl. Univ. Kansas Sci. Bull., Vol. XXVI, No. 11, 1939 (Nov. 27, 1940), 
pp. 393-396, text figs. 5, 6. 

Type loc. El Chico National Park, Hidalgo, Mexico. Colls., Mr. and Mrs. 
Radclyffe Roberts, and E. H. Taylor, Aug. 7, 1938. 
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HYLA ROBUSTOFEMORA Taylor. Holotype. 

Type. EHT-HM8, No. 16314. 

Puhl. TJniv. Kansas Sci. Bull., Vol. XXVI, No. 11, 1939 (Nov. 27, 1940), 
pp. oS9-393, text figs. 3, 4. 

Type loc. Cerro San Felipe, 10 mi. N. of Oaxaca, Oaxaca, Mexico. Coll., 
E. H Taylor,. Aug. 22, 1938. 

HYLA ROZELLAE Taylor. Holotype. 

Type. U.S. Nat. Mus., No. 115039. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 1, May 16, 1942, pp. 78-79, 
pi. IX, figs. 1, la-lc. 

Type loc. Salto de Agua, Chiapas, Mexico. Colls, Dr. and Mrs. Hobart 
M. Smith. 

HYLA SMARAGDINA Taylor. Holotype. 

Type. EHT-HMS, No. 17534 Paratypes. EHT-HMS, Nos. 17526-17533, 
17535-17554, topotypes 

Puhl. Copeia, 1940, No 1, Mar. 30, pp 18-20, fig. 1. 

Type loc. Six km E. Cojumatlan, Michoacan, Mexico. Coll., E. H. Taylor, 
Sept , 1938 

HYLA WRIGHTORUM Taylor. Holotype. 

Type. Univ. Michigan Mus Zool , No. 79141. Paratype. EHT-HMS, No. 
29841, topotype. [Exc. Michigan Mus Zool.] 

Puhl. Univ. Kansas Sci. Bull , Vol. XXV, No. 19, 1938 (July 10, 1939), pp. 
436-439, pi. XLVII, fig. 1 

Type loc. Eleven mi S. of Springerville, Apache county, Arizona, U.S. A. 
Coll. ? 

HYLELLA AZTECA Taylor. Holotype. 

Type. EHT-HMS, No. 17525. 

Puhl. Proc. Biol. Soc. Washington, Vol. 56, June 16, 1943, pp. 49-52. 

Type loc. Tepoxtlan, Morelos. Coll, E. H. Taylor, summer 1938. 

HYPOPACHUS ALBOVENTER Taylor. Holotype. 

Type EHT-HMS, No 18615 Paratypes. EHT-HMS, Nos. 6552-6555, near 
Huajmtlan, Mor.; 18611-18614, 18616-18621, 2 to 8 mi. N. & E. Cuernavaca, 
Mor. 

Puhl Univ. Kansas Sci. Bull., Vol. XXVI, No. 16, 1939 (Nov. 27, 1940), 
pp. 522-524, pi LX; LXIII, figs. 3, 3a. 

Type loc. Eight mi. E. of Cuernavaca, Morelos, Mexico. Coll., E. H. 
Taylor, June 20, 1938. 

HYPOPACHUS CAPRIMIMUS Taylor. Holotype. 

Type. EHT-HMS, No. 18149. Paratypes. EHT-HMS, Nos. 1024-1030, 
6555-6559, 18142-18148, 18160-18154, 18168-18169, all various localities in south- 
ern Guerrero. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVI, No. 16, 1939 (Nov. 27, 1940), 
pp. 626-527, pi. LXI; pi. LXIII, figs. 1, la. 

Type loc. Agua del Obispo, Guerrero, Mexico. CoU., E. H. Taylor, June 
25, 1938. 
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HYPOPACHUS CUNEUS NIGRORETICULATUS Taylor. Holotype. 

Type, \EHT-HMS, No. 12605. Paraiypes. EHT-HMS, Nos. 12694-12604, 
12606-12690, topotypes, and localities in Campeche and Yucatdn. 

Publ Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 618-520, pi. LIX. 

Type loc. Encamacidn, Campeche. Meiico. ColL, Hobart M. Smith, Oct. 
1, 1936. 

HYPOPACHUS MACULATUS Taylor. Holotype. 

Type, EHT-HMS, No. 1023. Paratypes. EHT-HMS, Nos. 1016-1022, 
Asuncidn, Chs. 

Publ. Univ. Kansas Sci. Bull., Vol XXVI, No. 15, 1939 (Nov. 27, 1940), pp. 
524-526. 

Type loc. San Ricardo, Chiapas, Mexico. Colls., E. H. Taylor and Hobart 
M. Smith, Sept. 2, 1935. 

HYPOPACHUS OVIS Taylor. Holotype. 

Type. EHT-HMS, No. 1050. Paratypes. EHT-HMS, Nos. 1034-1049, 1051- 
1093, topotypes. 

PM. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), pp. 
520-522, pi. LVII, fig. B. 

Type loc. Tepic, Nayarit, Mexico. Coll., E. H. Taylor, July 31, 1934. 
KALOULA KALINGENSIS Taylor. Holotype. 

Type. Originally EHT, No. 824. 

Paratype. Mus. Comp. Zool. Harvard College, No. 14474. 

Publ. Philip, Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 178-180, pi. 3, figs. 
1 - 2 . 

Type loc. Balbalan, Kalinga, Mountain Prov., Luzon, P. I. Coll., E. H. 
Taylor, Apr. 28, 1920. 

KALOULA NEGROSENSIS Taylor. Holotype. 

Type. California Academy of Sciences, No. 62124. Originally EHT, No. 
583. 

PiM. Philip. Journ. Sci., Vol. 21, No. 2, Aug. 1922, pp. 180-182, pi. 3, figs. 
3, 4. 

Type loc. Hinigaran, Negros, P, I. Coll, E. H. Taylor, Apr., 1915. 

KALOULA RIGIDA Taylor. Holotype. 

Type. California Academy of Sciences, No. 16475. .Originally EHT, No. 
7681. 

Publ. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 176-178, pi. 3, figs. 
5, 6. 

Type loc. Balbalan, Kalinga, Mountain Prov., Luzon, P. I. Coll, E. H. 
Taylor, Apr. 26, 1920. 

LEPTODACTYLUS OCCIDENTALIS Taylor. Holotype. 

Type. EHT-HMS, No. 3322. Paratypes. EHT-HMS, Nos. 3313-3321, 3323- 
3355, topotypes; 3310, south of Presidio, Sin.; 3311-3312, 1 to 2 mi. E. Mazat- 
lan, Sinaloa. 

Publ. Trans. Kansas Acad. Sci., Vol. 39, 1936 (1937), pp. 349-352, pi. 1, figs. 

1, 2, 7. 

Type loc. Tepic, Nayarit, Mexico. Coll, E. H. Taylor, July 28, 1934. 
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MEGALOPHRYS LIGAYAE Taylor. Holotype. 

Type. Carnegie Museum, No. A3304. Originally EHT, No. F325. 

Puhl Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 350-352. 

Type loc. Northern part of Palawan, P. I. ColL, Victor Lednicky, May, 
1918. 

MEGALOPHRYS STEJNEGERI Taylor. Holotype. 

Type. Carnegie Museum, No. 3394. Originally EHT, No. F315. 

Puhl. Philip. Journ. Sci., Vol. 16, No. 3, Mar., 1920, pp. 347-350, pi. 10, 
figs. 1, la. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Aug. 10, 1912. 

MICRIXALUS DIMINUTIVA Taylor. Holotype. 

Type. California Academy of Sciences, No. 61842. Originally EHT, No. 
1066. 

Puhl. Philip. Joum. Sci., Vol. 21, No. 3, Sept., 1922, pp. 267-269, pi. 1, figs. 
3, 4; pi. 2, figs. 2, 3. 

Type loc. Near Pasananka, Zamboanga Prov., Mindanao, P. I. Coll., E. H. 
Taylor, Nov. 10, 1920. 

MICROBATRACHYLUS ALBOLABRIS Taylor. Holotype. 

Type. EHT-HMS, Nos. 6407. Paratypes. EHT-HMS, Nos. 6407A, near 
C6rdoba; 18802, Potrero Viejo; 18803, San Juan de Gracia, Veracmz. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 502-504, pi. LVI, figs. A, B. 

Type Loc. Two mi. W. of Cdrdoba, Veracruz, Mexico. Coll., E. H. Taylor, 
Aug. 20, 1936. 

MICROBATRACHYLUS IMITATOR Taylor. Holotype. 

Type. U.S. Nat. Mus., No. 115508. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 1, No. 5, May 15, 1942, pp. 
70-71. 

Type loc. La Esporanza [near Escuintla], Chiapas, Mexico. Colls., Dr. and 
Mrs. Hobart M, Smith, May 15, 1940. 

MICROBATRACHYLUS LINEATISSIMUS Taylor. Holotype. 

Type. EHT-HMS, No. 24289. Paratypes. EHT-HMS, Nos, 24287, 24288, 
24290, topotypes. 

Puhl. Proc. Biol. Soc. Washington, Vol. 54, July 31, 1941, pp. 87-89. 

Type loc. Cerro San Felipe, between 7,000-8,0(X) ft. near Oaxaca, Oaxaca, 
Mexico. Colls., R. C. Taylor and E. H. Taylor, July, 1940. 

MICROBATRACHYLUS MINIMUS Taylor. Holotype. 

Type. EHT-HMS, No. 6416. Paratypes. EHT-HMS, Nos. 6411, 6413, 6415, 
topotypes; 3689 near Mazatlan, Guerrero. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 507-508, pi. LVI, figs. C, D. 

Type loc. Agua del Obispo (km. 350), Guerrero, Mexico. Coll., E. H. Tay- 
lor, Aug. 1, 1936. 
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MlO!tCffiATRACHYLUS MONTANUS Taylor. Hcilojafpfc 

type. ir.S. Nat. Mua., No. 116507. Paratype, EHT-HMS, No. 3^ (S. 
14311), Salto de Agua, Chiapas. 

PubL Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 1, No. 6, May 16, 190, 
pp. 67-69. 

Type loo. Mt. Ovando, Chiapas, M4xico (elev. 6,000 ft.). CoUt., Dr. and 
Mrs. Hobart M. Smith, Apr. 16, 1040. 

MICROBATRACHYLUS OAXACAE Taylor. Ilolotype. 

Type. EHT-HMS, No. 18197. Paratypea. EHT-HMS, Nos. 18188-18180, 
18191-18196, 18198, 18203, 1^06-18207, topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 504-607. 

Type loc. Cerro San Felipe, near Oaxaca, Oaxaca, Mexico. Coll., E. H. 
Taylor, Aug. 18-22, 1938. 

MICROHYLA FOWLERI Taylor. Holotype. 

Type. Acad. Nat. Sci Philadelphia, No. 19903. 

Pvbl. Proc. Acad Nat. Sci. Philadelphia, Vol. LXXXVI, June 13, 1934, 
pp. 284-286, pi. 17, fig 3; text fig 1. 

Type loc. Chieng Mai, Siam Coll, Baron R. M. de Schauepsee, Mar , 1933. 
MICROHYLA MAZATLANENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 1236 Paratypes. EHT-HMS, Nos. 1237-1238, topo- 
types. 

Publ. Univs Kansas Sci. Bull., Vol. XXIX, pt. II, No. 8, Oct. 15, 1943, pp. 
355-357 

Type loc Two mi E. Mazatlan, Sinaloa, Mexico. Coll , E H. Taylor, July 
20, 1934, 

♦ MIOPELODYTES GILMOREI Taylor. Holotype 

Type. U. S. Nat. Mus., No. 12356. 

Pvbl. Univ, Kansas Sci. Bull., Vol. XXVII, pt. I, No. 4, 1941 (Dec.), pp. 
62-69, pi. 1; text fig. 1. 

Type loc. Elko Shales, Middle Miocene, near Elko, Nevada, U. S. A. 
CoU., W. L. Sheeler. 

NECTOPHRYNE LIGHTI Taylor. Holotype. 

Type. . Originally EHT, No. 189. 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 338-339, pi. 7, figs. 
3, 3a. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
July, 1913. 

♦NEOSCAPHIOPUS NOBLEI Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6367% 

Pvbl. Univ. Kansas Sci Bull., Vol. XXVIII, pt. II, No. 10, p. 204, pi. XV, 
figs. 5A, 6B. 

Type loc. Rexroad Member formation. Upper Pliocene, Loc. 3, about 16 
miles S. W. of Meade, Meade county, Kansas. Coll., Claude W. Hibbard and 
party, 1938. 
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PHiLAUTtJS BASILANENSIS Taylor. Hoblype. ' 

Ti/p^. California Academy of Sciencea^ No. 60145. Originally &HT, No* 
1610. 

PubL Philip. Jbum. Sci., Vol. XXI, No. 2, Aug., 1022, pp. 169-171, pi. 1, 
figs. 1, 2. 

Type loo. Abung-Abung, Basilan I., P. I. CoU., E. H. Taylor, Oct. 16, 1920. 

PHILAUTUS HAZELAE Taylor. Holotype. 

Type. Carnegie Museum, No. 3427, Originally EHT, No. F29d. 

Puhl. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 298-300, pi. 3, fig. 2. 
Type loc. Canlaon Volcano, Negros I., P. I. Coll., E. H. Taylor, Dec. 25, 
1916 (not 1916 as stated). 

PHILAUTUS MONTANUS Taylor. Holotype. 

Type. Bureau of Science, No. 29. 

Pvhl. Philip. Joum Sci., Vol 16, No. 3, Mar., 1920, pp. 305-307, pi. 3, fig. 6. 
Type loc. Mt. Bongao, 700 M., Bongao, near southern end of Tawitawi, 
Sulu Arch., P. I. Coll, E. H Taylor. 

[Name preoccupied Ixalus montamis Gunther =: Philautus glandvlosua 
(Jerdon). Has been renamed Rlacophorm^ PlhilautuslL alticola nov. nom. 
Ah\. ■= Philautm alticola (Ahl) (Anura III, Das Tierreich, Lief. 55, pp. 95-96 )] 

PHILAUTUS POLILLENSIS Taylor. Holotype. 

Type. California Academy of Sciences, No. 62250. Originally EHT, No. 
351. 

Publ. Philip. Joum. Sci , Vol. 21, No. 2, Aug., 1922, pp. 171-173, pi. 2, 
figs. 1-4. 

Type loc. Southern end of Polillo I, P. I. Coll, E. H. Taylor, July 12, 
1920. 

PHILAUTUS WILLIAMSI Taylor. Holotype. 

Type. California Academy of Sciences, No. 62253. Originally EHT, No. 
356. 

Puhl. Philip. Joum. Sci , Vol. 21, No. 2, Aug., 1922, pp. 167-169, pi. 1, 
figs 3-6. 

Type lac. Polillo I., P. I. Coll., E. H. Taylor, Aug. 12, 1920. 

PHILAUTUS ZAMBOANGENSIS Taylor. Holotype. 

Type. California Academy of Sciences, No. 61840. Originally EHT, No. 
1069. 

Pvhl. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 173-176, pi. 1, fig. 7. 
Type loc. “Near Pasananka,” Zamboanga Prov., Mindanao, P. I. Coll, 
E. H. Taylor, Sept. 26, 1920. 

POLYPEDATES LINKI Taylor. Holotype. 

Type. CJhlifomia Academy of Sciences, No. 60684. Originally EHT, No. 
1703. 

Publ Philip. Joum. Sci., Vol. 21, No. 3, Sept., 1922, pp. 276-278, pi. 3, fig. 2. 
Type loc. Jolo, Jolo I., P. I. Coll, E. H. Taylor, Nov. 10, 1920. 
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PTYCHOHYLA ADIPOVENTRIS Taylor. Genotype an.l Holotype. 
Tvpe. EHT-HMS, No. 21692. 

\PttWa Univ, Kansas Sci. Bull., Vol. XXX, pt. 1, No. 3 , , 41-45. 

loo, Agua del Obispo, Guerrero, Mexico. Coll., E. H. Taylor, Aug. 

3i,J989. 

RANA ACANTHI Taylor. Holotype. 

Type, California Academy of Sciences, No. 62577. Originally EHT, No. 
539. 

Pvbl, Philip. Joum. Sci., Vol. 22, No. 6, May, 1923, pp. 523-525, pi. 2, fig. 1. 
Type loc, Busuanga I., Calamian Islands, P. I. Coll., E. H. Tavlor. 

RANA DUBITA Taylor. Holotype. 

Type. Probably lost in transit to Carnegie Mus. Originally EHT, No. 1460 
(Field No. 412). 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 267-268. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
June, 1913. 

♦ RANA EPHIPPIUM Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6370. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 214-215, pi. XIV, figs. lA, IB. 

Type loc. Rexroad Member, Upper Pliocene, Loc. 3, about 16 mi. S.W. of 
Meade, Meade county, Kansas. Coll., Claude W. Hibbard and party, 1938. 

♦RANA FAYEAE Taylor, Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6378. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 212-213, pi. XIV, figs. 4A, 4B. 

Type loc. Rexroad Member, Upper Pliocene, Loc. 3, about 16 mi. S.W. of 
Meade, Meade county, Kansas. Coll., Claude W. Hibbard and party, 1938. 

RANA GRANDOCULA Taylor. Holotype. 

Type. Carnegie Museum, No. 3501. Originally EHT, No. F 334. 

Publ. Philip. Journ. Sci., Vol, 16, No. 3, Mar., 1920, pp. 274-275, pi. 7, figs. 
2, 2a. 

Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Aug., 1912. 

RANA GUERREROI Taylor. ^ Holotype. 

Type. Probably in Carnegie Mus. Originally EHT, No. 881. Paratype. 
Mus. Comp. Z06I. Harvard Coll. No. 10482-10484. 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 255-256. 

Type loc. Baguio, Mountain Prov. Luzon, P. I. Coll., E. H. Taylor, June 
1, 1915. 

RANA IGDROTA Taylor. Holotype. 

Type. California Academy of Sciences, No. 61484. Originally EHT, No. 
F786. 

Publ. Philip. Joum. Sci., Vol. 21, No. 3, Sept., 1922, pp. 260-262, pi. 3, fig. 1. 
Type loc. Balbalan, Kalinga Subprov., Luzon, P. I. CoU., E. H. Taylor, 
Apr. 28, 1920. 
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RAN A LIGHTI Taylor. Holotype. 

Type. EHT-HMS, No. 29836. Originally EHT, No. 1044. 

PM, Lingnan Sci. Joum. (Canton, China), Vol. 13, No, 2, Apr. 18, 1934, 
pp. 306-308. 

Type loc. Amoy, Pukien, China. CoK., 8. F. Light, 1922. 

♦ RANA MEADENSIS Taylor. Holotype. 

Type, Univ. Kansas Mus. Vert. Paleo., No. 6376. " 

PM, Univ. Kansas Sci. Bull., Vol. XVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 213-214, pi. XIV, figs. 5A, 6B. 

Type loc, Rexroad Memlber, Upper Pliocene, Loc. 3, about 16 mi. S.W. of 
Meade, Meade county, Kansas. Coll., Claude W. Hibbard and party, 1938. 

RANA MEGAPODA Taylor. Holotype. 

Type. EHT-HMS, No. 3280. Paratypes. EHT-HMS, Nos. 3271, 3272, 
3272A, 3273-3279, all topotypcs. 

PM. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 14, Nov. 15, 1942, 
pp. 310-312, pi. 28, figs. 1-2. 

Type loc. Near Chapala, Jalisco, Mexico. Coll., Hobart M. Smith, July 2, 
1935. 

RANA MELANOMENTA Taylor. Holotype. 

Type. Bureau of Science, No. 1661. 

Publ. Philip, Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 268-270. 

Type loc. Papahag. Sulu Arch., P. I. Coll., E. H. Taylor, Oct. 5, 1917. 

RANA MERRILLI Taylor. Holotype. 

Type. California Academy of Sciences, No. 62448. Originally EHT, No. 
r876. 

PM. Philip. Journ. Sci., Vol. 21, No. 2, Aug., 1922, pp. 164-166. 

Type loc. Burdeos, Polillo I., P. I. Coll., E. H. Taylor, July 27, 1920. 

RANA MICRIXALUS Taylor. Holotype. 

Type. California Academy of Sciences, No. 60143. Originally EHT, No. 
1598. 

PM. Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 526-527, pi. 2, 
figs. 2, 3. 

Type loc. Abung-Abung, Basilan I., P. I. Coll., E. H. Taylor, Oct. 20, 1920. 

RANA MOODIEI Taylor. Holotype. 

Type. Carnegie Museum, No. 3724. Originally EHT, No. 1240. 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 234-236, pi. 1, fig. 5. 
Type loc. Manila, P. I. Coll., E. H. Taylor, Nov., 1914. 

RANA PARVA Taylor. Holotype. 

Type. Carnegie Museum, No. 3421. Originally EHT, No. F409. 

Publ. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 241-242, pi. 3, 
fig. 4. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll, E. H. Taylor, 
Aug., 1912. 
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♦ RANA RARVISSIMA Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6451. 

Publ Univ. Kansas Sci. Bull., Vol. XXVHI, pt. II, No. 10, Nov. 16, 1942, 
p. 217, pi. XVI, fig. 2. 

Type loc. Rexroad Member, Upper Pliocene, Loc. 3, 16 mi. S.W. of Meade, 
Meade county, Kansas. Coll, Claude W. Hibbard and party, 1938. 

RANA PHILIPPINENSIS Taylor. " Holotype. 

Type. Carnegie Museum, No. A3306. Originally EHT, No. 662. 

Pvbl. Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 266-267. 

Type loc. [Bunawan, Agusan Prov.] Mindanao, P. I. Coll, E. H. Taylor, 
Aug. 12, 1913. 

♦RANA REXROADENSIS Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6369. 

Publ Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 215-216, pi. XIV, figs. 3A, 3B. 

Type loc. Rexroad Member, Upper Pliocene, Loc. 3, 16 mi. S.W. of Meade, 
Meade county, Kansas. Coll, Claude W. Hibbard and party, 1938. 

RANA SANCHEZI Taylor. Holotype. 

Type. Bureau of Science, No. F38. 

Publ Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 256-259. 

Type loc. Extreme northern part of Palawan, P. I. Coll, E. H. Taylor, 
Apr., 1918. 

RANA SIERRAMADRENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 3863B. Paratypes. EHT-HMS, Nos. 3963A, 6566- 
6568, topotypes; 6565, 9 mi. S.W. Mazatlan, Guerrero. 

Pvbl Univ. Kansas Sci. Bull., Vol. XXV, No. 17, 1938 (July 10, 1939), pp. 
397-399, pi. XXXIX, fig. 1. 

Type loc. Near Agua del Obispo, between Rinc6n and Cajones, Guerrero. 
Coll, E. H. Taylor, July 1, 1932. 

RANA SULUENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 1638. 

Pvbl Philip. Joum. Sci., Vol. 16, No. 3, Mar., 1920, pp. 264-266. 

Type loc. Southern end of Tawitawi I., Sulu Arch., P. I. Coll, E. H. 
Taylor, Oct., 1918. 

RANA TAFTI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61819. Originally EHT, No 
1849. 

Publ Philip. Joum. Sci., Vol. 21, No. 3, Sept., 1922, pp. 265-267. 

Type loc. Near the Pacific Coast of Luzon, on the trail between Famy, 
Laguna Prov., and Infanta, Tayabas Prov., Luzon, P. I. Colls., Lyman H. Taft 
and F. X. Williams. 

♦RANA VALIBA Taylor. Holot3T)e. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 5133. 

Publ Univ. Kansas Sci. Bull., Vol. XXVHI, pt. II, No. 10, Nov. 15, 1942, 
pp. 216-217, pi. XIV, figs. 2A, 2B. 
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Type loc. Rexroad Member, Upper Pliocene, Loc. 3, 16 mi. S. W. of Meade, 
Meade county, Kansas. Coll,, Claude W. Hibbard and party, 1938. 

RANA WOODWORTHI Taylor. Holotype. 

Type, California Academy of Sciences, No. 61000. Originally EHT, No. 
1921. Paratypes. EHT-HMS Nos. 29846, 29853, 29864, topotypes; Nos. 29847- 
29852, 29854A, Polillo I., P. I. 

Publ. Philip. Journ. Sci., Vol, 22, No. 5, May, 1923, pp. 519-622, pi. 1, 
figs. 1, 2. 

Type loc. Near Los Banos, Laguna Prov., Luzon, P. I. Coll, E. H. Taylor, 
June 12, 1921. 

RANA YAKANI Taylor. Holotype. 

Type. California Academy of Sciences, No. 60135. Originally EHT, No. 
1545. 

Publ. Philip. Journ. Sci., Vol. 21, No. 3, Sept., 1922, pp. 262-264, pi. 1, fig. 1; 
pi. 2, fig. 1. 

Type loc, Abung-Abung, Basilan I., P. I. Coll, E. H. Taylor, Oct. 22, 1920. 
♦SCAPHIOPUS ANTIQUUS Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 1469. 

Publ. Geol. Surv. Kansas, 1941, Report of Studies, Bull. 38, pt. 6, July 7, 
1941, p. 184, fig. 2. 

Type loc. Edson Beds, Ogallala formation. Middle Pliocene, Sherman 
county, Kansas. Colls., David Dunkle and E. H. Taylor. 

♦SCAPHIOPUS DIVERSUS Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6368. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, Nov. 15, 1942, 
pp. 202-203, pi. XV, figs. 2A, 2B. 

Type loc. Rexroad Member, Upper Pliocene, Loc. 3, 16 mi. S. W. of Meade, 
Meade county, Kansas. Colls., Claude W. Hibbard and party, 1938. 

♦SCAPHIOPUS PLIOBATRACHUS Taylor. Holotype. 

Type. Univ. Kansas Mus. Paleo., No. 1430. 

Publ. Anal. Inst. Biol. (Mexico), Tomo 7, No. 4, 1936, pp. 615-517, Lam. 1, 
fig. 1. 

Type loc. Edson Beds, Ogallala, Middle Pliocene, Sherman county, Kansas. 
Colls., H. T. Martin and Claude Hibbard, 1929. 

♦SCAPHIOPUS STUDERI Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 1478. 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 18, 1938 (July 10, 1939), pp. 
408-419, pi. XLII-XLV. 

Type loc. Diatomaceous marl in contact with Edson Beds, Middle Pliocene, 
Logan county, Kansas. Coll, Frank Studer. 

SYRRHOPHUS LATODACTYLUS Taylor. Holotype. 

Type. EHT-HMS, No. 6807. Paratypes. EHT-HMS, Nos. 6805, Sabinas 
Hidalgo, N. L.; 6809-6812, La Placita, 8 km. S. Jacala, Hidalgo. 

Publ Univ. Kansas Sci. Bull., XXVI, No. 11, 1939 (Nov. 27, 1940), pp. 
297-401, pi. XLIII; text fig. 7. 

Type loc. Huasteca Cafion, 15 mi. W. of Monterey, Nuevo Le6n, Mexico. 
CoU., E. H. Taylor, June 20, 1936. 
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SYRRHOPHUS MODESTU8 Taylor. TToIotype. 

Type. EHT-HMS, No. 3766. Paratypes. EHT-HMS, Nos. 3764 3766, 3767, 
3768, topotypefs. 

PubL Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 2, No. 14, Nov. 16, 1942, 
pp. 304-306, pi. 29. 

Type loc. Hacienda Paso del Rio, Colima, Mexico. ColL, Dr. Hobart M. 
Smith, July 8, 1935. 

SYRRHOPHUS NEBULOSUS Taylor. Holotype. 

Type, EHT-HMS, No. 3774. Paratypes. EHT-HMS, Nos. 3759-3773 ; 3775- 
3779, various localities. 

PvhL Univ. Kansas Sci. Bull., Vol. XXIX, pt. II, No. 8, Oct. 15, 1943, pp. 
353-356, pi. XXVII, figs 3-5. 

Type loc. Near Tonala, Chiapas, Mexico. Colls., Hobart M. Smith and E. 
H. Taylor, Aug. 27, 1935. 

SYRRHOPUS PIPILANS Taylor. Holotype. 

Type. EHT-HMS, No. 3843. Paratypes. EHT-HMS, Nos. 6841-6842, 6844- 
6865, 6867-6872, all Guerrero, various localities. 

Puhl. Proc. Biol. Soc. Washington, Vol. 53, Oct. 7, 1940, pp. 95-98, pi. 1. 

Type loc. Nine mi. S. of Mazatlan, Guerrero, Mexico. Coll., E. H. Taylor, 
July 22, 1936. 

SYRRHOPOPHUS RUBRIMACULATA Taylor and Smith. Holotype. 
Type. U. S., Nat. Mus., No. 114070. 

Publ. See entry 1944h, p. 174. 

Type loc. La E.speranza [near Escuintla], Chiapas, Mexico. Colls., Dr. and 
Mrs. Hobart M. Smith, May 13, 1940. 

SYRRHOPHUS SMITHI Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 108594. Paratypc. EHT-HMS, No. 23067, topo- 
type. 

Puhl. Proc. U.S, Nat. Mus., Vol. 89, No. 3093, 1940, pp. 43-45, pi. 1. 

Type loc. Fifteen mi. W. of Galeana, Nuevo Leon, Mexico (elev. 5,200 ft.). 
Coll., Hobart M. Smith, Oct. 13, 1939. 

TOMODACTYLUS ALBOLABRIS Taylor. Holotype. 

Type. EHT-HMS, No. 29568. Paratypes. EHT-HMS, Nos. 6944, 6945, 
29567, 29569, 29570. 

Publ. Univ. Kansas Sci. Bull., Vol. XXIX, pt. II, No. 8, Oct. 15, 1943, pp. 
351-363. 

Type loc. Agua del Obispo, Guerrero, Mexico. (Km. 351). Coll., E. H. 
Taylor, about Aug. 1, 1940. 

TOMODACTYLUS ANGUSTIDIGITORUM Taylor. Holotype. 

Type. EHT-HMS, No 18640. Paratypes. EHT-HMS, Nos. 3713 near San 
Martin, M4x.; 18641-18648, 18660, 9 mi. W. Zacapu, Mich.; 21579-21688, 4 mi. 
E. Carapa, Mich. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), pp. 
494-496, pi. LV, figs. 1, la, lb. 

Type loc. Quiroga, Michoacdn, Mexico (elev., 6,880 ft.). Coll., E. H. Taylor, 
Sept. 5, 1938. 
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TOMODACTYLUS MACROTYMPANUM Taylor. Holotype. 

Type. EHT-HM8, No. 6838. Paratypes. EHT-HMS, Nos. 6816-6837, 6839- 
6840, topotypes. 

Publ. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), pp, 
496-499, pi. LV, figs. 2, 2a, 2b. 

Type loc. [About 8 mi.] 8. of Jacala, Hidalgo, Mexico. Coll, E. H. Taylor, 
July 2, 1936. 

REPTILIA 

Lacertilia 

BRACHYMELES BOULENGERI Taylor. Holotype. 

Type. Originally EHT, No. 205. 

Publ Bureau of Sci. Publ., 17, Dec. 7, 1922. pp. 246-247, pi. 22, fig. 2. 

Type loc. Polillo I., P. I. Coll, E. H. TayloY, July 15, 1920. 

BRACHYMELES BURKSI Taylor. Holotype. 

Type. Originally EHT, No. 700. Paratype. Mus. Comp. Zool. Harvard 
Coll., No. 26584. 

Publ. Philip. Journ. Sci., Vol. X, No. 5, See. D, Sept., 1917, pp. 275-276, 
pi. 1, fig. 5, text fig. 6. 

Type loc. Sumagui (Liddell Plantation), Mindoro, P. I. 

BRACHYMELES ELERAE Taylor. Holotype. 

Type. Unnumbered specimen in the Museum of Santo Tomas, Manila, P. I. 
Publ. Philip. Journ Sci., Vol. XII, No. 5, Sec. D., Sept., 1917, pp. 273-275, 
pi. 1, fig. 4; text figs. 4, 5. 

Type loc. ^Tilipinas.” Coll, and date unknown. 

BRACHYMELES PATHFINDERI Taylor. Holotype. 

Type. Mus. Comp, Zodl. Harvard Coll., No. 26581. Originally EHT, No. 
750, 3d Coll. Paratypes. Mus. Comp. Zool. Harvard Coll. 26582-26583. 

Publ Philip. Journ Sci., Vol. 26, No. 1, Jan., 1925, pp. 104-106. 

Type loc. Gian, Cotabato Prov., Mindanao, P. I. Coll, E. H. Taylor, 
Apr,, 1923. 

BRACHYMELES SULUENSIS Taylor = Brachymeles gradles (Fischer) (see 
Phil. Journ. Sci., 21, 3, 1922, 278). Holotype. 

Type. Bureau of Science, No. 1989. 

Publ Philip, journ. Sci., Vol. XIII, No. 5, Sec. D., Sept., 1918, pp. 254-255, 
text fig. 9. 

Type loc. Bubuan I., Tapiantana Group, Sulu Arch., P. I. Coll, E. H. 
Taylor, Sept,, 1917. 

BRACHYMELES VERMIS Taylor. Holotype. 

Type. Bureau of Science, No. 1980. Paratype. Mus. Comp. Zool. Harvard 
Coll., No. 26586. 

Publ Philip. Journ. Sci., Vol. XIII, No. 5, Sec. D., Sept., 1918, pp. 255-257, 
text fig. 10. 

Type loc. Bubuan, Tapian Group, Sulu Arch., P. I. Coll, E. H. Taylor, 
Oct. 1, 1917. 
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BRACHYMELES WRIGHTI Taylor. Holotype. 

Type, Mus. Comp. Zool. Harvard Coll., No. 26589. Originally EHT, No. 
1126. 

Pvbl. Philip. Joum. Sci., Vol. 26, No. 1, Jan., 1925, pp. 106-108. 

Type loc, Trinidad Farm School, Trinidad, Benguet subprov., Luzon, P. I. 
Colls., Students of the Trinidad Farm School, 1923. 

CALOTES MARMORATUS SANCHEZI Taylor. . Holotype. 

Type. Bureau of Science, No. 827. 

Pvbl. Bureau of Sci. Publ. No. 17, Dec. 7, 1922, pp. 138-139, pi. II, fig. 1. 
Type loc. Polillo I., P. I. Coll., C. Canonizado. 

♦ CNEMIDOPHORUS BILOBATUS Taylor. Holotype. 

. Type. Kansas Univ. Mus. Vert. Palco., No. 5079. 

Publ. Geol. Surv. Kansas. 1941, Report of Studies, Bull. 38, pt. 5, July 7, 
1941, pp. 167-171, figs. lA-C, 2A-C. 

Type loc. Rexroad Formation, Upper Pliocene, Loc. 2, sixteen mi. S.W. of 
Meade, Meade county, Kansas. Colls., Claude Hibbard and party. 

CNEMIDOPHORUS BURTI Taylor. Holotype. 

Type. EHT-HMS, No. 13117. Originally EHT, No. 269. Paratypes. EHT- 
HMS, Nos. 13115-13116, 13118-13121, topotypes [originally EHT Nos. 239, 268, 
311 312 392 442 443] 

Publ Univ. Kansas Sci. Bull., Vol. XXIV, No. 19, 1936 (Feb. 16, 1938), pp. 
475-503. 

Type loc. Near La Poaa, ten mi. N.W. Guaymas, Sonora, Mexico. Coll, 
E. H. Taylor, July 4, 1934. 

DASIA GRIFFINI Taylor. Holotype. 

Type. Bureau of Science, No. 1777. 

Publ. Philip. Journ. Sci., Vol. X, No. 2, Sec. D., Mar., 1915, p. 104, pi. 1, 
figs. 5, 6. 

Type loc. Palawan, P. 1. Coll, L. E. Griffin. 

DIBAMUS ARGENTEUS Taylor. Holotype. 

Type. Bureau of Science, No. 1691. 

Publ Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 107, 108, pi. 
1, figs. 11, 12. 

Type loc. Butuan, Agusan Prov., Mindanao. Coll, E, H. Taylor, May, 1913. 
DRACO DIVERGENS Taylor. Holotype. 

Type. Acad. Nat. Sci. Philadelphia, No. 19938. 

Pvbl. Proc. Acad. Nat. Sci. Philadelphia, Vol. LXXXVI, June 13, 1934, pp. 
291-292, pi. 17, fig. 4. 

Type loc. Chieng Mai, Northern Siam. Coll, Baron R. M. de Schauensee, 
Jan. 1-Mar. 1, 1933. 

EMOIA RUFICAUDA Taylor. Holotype. 

Type. Bureau of Science, No. 1778. 

Pvbl Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 98-99. 
Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll, E. H. Taylor, 
June, 1912. 
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EUMECES COPEI Taylor. ’ Holotype. 

Type. EHT-HMS, No. 29717. EHT, Field No. 3869. Paratypes. EHT- 
HM8, Nos. 10270-10296. [Formerly EHT, Field Nos. 3860-3880, 3882-3887] 
all topotypes. 

Puhl. Proc. Biol. Soc. Washington, Vol. 46, June 30, 1033, pp. 133-137, fig. 
(p. 137). 

Type loc. Ten mi. S.E, of Asunci6n in the western part of the state of 
Mexico. Colls., E. H. Taylor and Hobart M. Smith, Aug. 4, 1932. 

EUMECES GAIGEI Taylor. Holotype. 

Type. Univ. Kansas Mus. Herpetological Coll., No. 7300. 

Pvbl Univ. Kansas Sci. Bull., Vol. XXII, No. 11, 1935 (Nov. 15), pp. 219- 
223, fig. 1. 

Type loc. Taos, New Mexico, U. S. A. Coll., E. H. Taylor, June, 1929. 
EUMECES GILBERTI RUBRICAUDATUS Taylor. Holotype. 

Type. California Academy of Sciences, No. 39002. 

Pvhl. Univ. Kansas Sci. Bull., Vol. XXIII, No. 1, 1935 (Aug. 15, 1936), 
pp. 446-451, pi. 39; text figs. 72 (name incorrectly spelled), 73. 

Type loc. Tehachapi Mts., California. 

EUBECES INDUBITUS Taylor. Holotype. 

Type. EHT-HMS, No. 29715. Originally EHT, No. 1731. Paratypes. 
EHT-HMS, Nos. 10332-10343, topotypes; 10344-10356, near Asunci6n, Mexico 
(all renumbered from field numbers). 

Pvbl. Univ. Kansas Sci. Bull., Vol. XXI, No. 5, 1933 (Nov. 27, 1934), 
pp. 257-267, pis. XXIV, XXV. 

Type loc. M4xico-Cuemavaca highway, km. 63 (near Tres Marias), Morelos. 
Colls., E. H. Taylor and Hobart M. Smith, July 9, 1932. 

EUMECES INEXPECTATUS Taylor. Holotype. 

Type. Univ. Kansas Museum Herpetological Coll., No. 8232. 

Pvbl. Univ. Kansas Sci. Bull., Vol. XX, No. 13, 1932 (Oct. 1, 1932), pp. 251- 

259, pi. xvn. 

Type loc. Citrus county, Florida. Coll., Dr. Charles Burt, Mar. 7, 1930. 

EUMECES OCHOTERENAE Taylor. Holotype. 

Type. EHT-HMS, No. 29716. (EHT, Field No. 1015.) Paratypes. EHT- 
HMS, Nos. 10219-10228 [originally EHT, Field Nos. 1012, 1014, 1016, 1017, 
1366 1480 1483 14841 

Publ. Proc. Biol. Soc. Washington, Vol. 46, June 30, 1933, pp. 129-133, fig. 
(Original spelling ochoteranae is a typographical error). 

Type loc Mazatlan; ^‘4 mi. north of Chilpancingo, Guerrero, Mexico.' 
In error (The locality Mazatldn is 21 km. south of Chilpancingo by highway, 
about 16 km. by straight line.) CoUs., E. H. Taylor and Hobart M. Smith, 
June 26, 1932. 

EUMECES PARVIAURICULATU8 Taylor. Holotype. 

Type. U. 8. Nat. Mus., No. 47536. 

Publ. Proc. Biol. Soc. Washington, Vol. 46, Oct. 26, 1933, pp. 178-181, fig. 2. 
Type loc. Near Alamos, Sonora, Mexico. Coll., E. A. Goldman, Jan. 6, 1899. 

10-1838 
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EUMECES PARVULUS Taylor. ' Holotype. 

Type, U. S. Nat. Mus., No. 56903. 

Publ Proc. Biol. Soc. Washington, Vol. 46, Oct. 26, 1933, pp. 175-178, fig. 1. 
- Type loc, Tepic, Nayarit, Mexico. Coll,, Unknown, Apr. 10, 1910. 

♦ EUMECES STRIATULUS Taylor. Holotype. 

Type, Univ. Kansas Mus. Vert. Paleo., No. 5079. 

Pvhl, Geol. Survey Kansas, 1941, Report of Studies, Bull. 38, pt. 5, July 7, 
1941, pp.- 171-172, figs. 3A-D, 4A, B. 

Type loc, Rexroad Formation, Upper Pliocene, Loc. 2, 16 mi. S. W. of Meade, 
Meade county, Kansas. Colls., Claude W. Hibbard and party, 1938. 

♦ EUMECOIDES HIBBARDI Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 5099. 

Publ. Geol. Survey Kansas, 1941, Report of Studies, Bull. 38, pt. 5, July 7, 
1941, pp. 173-174, figs. 5A-D. 

Type loc. Rexroad Formation, Upper Pliocene, Loc. 2, 16 mi. S.W. of 
Meade, Meade county, Kansas. Colls., Claude W. Hibbard and party, 1936. 

♦ EUMECOIDES MYLOCOELUS Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 5115. 

PM. Geol. Survey Kansas, 1941, Report of Studies, Bull. 38, pt. 5, July 7, 
1941, pp. 174-176, figs. 6A-D. 

Type loc. Rexroad Formation, Upper Pliocene, Loc. 2, 16 mi. S.W. of 
Meade, Meade county, Kansas. Colls., Claude W. Hibbard and party, 1936. 

GEKKO MI!ND0KENSIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2098. Originally EHT, No. 499. 

Publ. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 115-118, fig. 2. 

Type loc. Pocanil Point, Mindoro, P. I. Coll., E. H. Taylor, May 4, 1916. 

GEKKO PALAWANENSIS Taylor. Holotype. 

Type. Mus. Comp. Zool. Harvard ‘Coll., No. 26136; and paratype 26137, 
topotype, and EHT-HMS, Nos. 29841-29843, topotypes. Type originally EHT, 
No. 1467 3d Coll, 

PM. Philip. Joum. Sci., Vol. 26, No. 1, Jan., 1925, pp. 99-101. 

Type loc. Thumb Peak, Palawan I., P. I. Coll., E. H. Taylor, Oct. 23. 1923. 

GEKKO POROSUS Taylor. Holotype. 

Type. California Academy of Sciences, No. 60526.. Originally EHT, un- 
numbered. 

Publ. Philip. Journ. Sci., Vol. 21, No. 2, Aug., 1922, pp. 185-187, pi. 5, fig. 2. 
Type loc. Itbayat I., Batan Ids. (Between Luzon and Formosa). Coll., 
G. I. Lopez, Nov. 21, 1921. 

GEKKO SMARAGDINUS Taylor. Holotype. 

Type. California Academy of Sciences, No. 62336. Originally EHT, No. 260. 
Paratype. EHT-HMS, No. 29877, topotype. 

Publ. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 187-190, pi. 5, fig. 1. 
Type loc. Polillo I., P. I. Coll., E. H. Taylor, July 12, 1920. 
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GYMNODACTYLUS AGUSANENSIS Taylor. Holotype, 

Type, Bureau of Science, No. R1686. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 90-92. 

Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
June, 1913. 

GYMNODACTYLUS ANNUL ATUS Taylor. Holotype. 

Type. (Cotypes) Bureau of Science, R1686-1687. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 92-93. 

Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
July, 1913. 

HEMIDACTYLUS LUZONENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 1774. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 93-94. 

Type loc. Manila, P. I. Coll., Manila high school student (name not re- 
corded) ; date unknown. 

HEMIPHYLLODACTYLUS INSULARIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2052. Originally EHT, No. 490. 

Publ. Philip. Joum. Sci., Vol. XIII, No. 5, Sec. D, Sept., 1918, pp. 237-239, 
pi. 1, figs. 6, 7; text fig. 4. 

Type loc. Sumagui, Mindoro, P I. Coll., E. H. Taylor, May 20, 1916. 
INSULASAURUS WRIGHTI Taylor. Holotype. 

Type. Museum Comp. Zodl. Harvard College, No. 26301. Originally EHT, 
No. 1478. 

Publ. Philip. Joum. Sci., Vol. 26, No. 1, Jan., 1925, pp. 103-104. 

Type loc. Thumb Peak (elevation 1,000 M.) near Iwahig, Palawan L, P. 1. 
Coll., E. H. Taylor, Oct. 26, 1923. 

LEIOLOPISMA FORBESORUM Taylor. Holotype. 

Type. EHT-HMS, No. 10043. Paralypes. EHT-HMS, Nos. 10035-10042, 

10044-10045, topotypes. 

Pvhl. Copoia 1937, No. 1, Apr. 10, pp. 8-11. 

Type loc. LaPlacita, Hidalgo, Mexico (8 mi. S. of Jacala), clev., about 7,000. 
Coll, E. H. Taylor, July 2, 1936. 

LEIOLOPISMA PULCHELLUM GRANDE Taylor. Holotype. 

Type. Carnegie Museum, No. 2202, and paratype 2203. Type originally 
EHT, No. 899. 

Publ. Philip. Journ. Sci., Vol. XII, No. 6, Sec. D, Nov., 1917, pp. 374-377. 
Type loc. Canlaon Volcano, elevation, 900, Negros, P. I. Coll, E. H. 
Taylor, Dec. 22, 1915. 

LEIOLOPISMA SILVICOLUM Taylor. Holotype. 

Type. EHT-HMS, No. 10033. Paratype. EHT-HMS, No. 10034, topotype. 
Pvhl Copeia 1937, No. 1, Apr. 10, pp. 5-7. 

Type loc. Ten miles S.E. of C6rdoba near San Lorenzo, Veracruz, Mexico. 
Coll, E. H. Taylor, Aug. 19, 1936. 
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LEPIDODACTYLUS AUREOLINEATUS Taylor. Holotype. 

Type, Bureau of Science, No. 1776. 

Pvhl, Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1916, pp. 97-98. 

Type loc, Bunauan, Agusan Prov., Mindanao, P. I. Coll, E. H. Taylor, 
June, 1913. 

LEPIDODACTYLUS CHRISTIANI Taylor. Holotype. 

Type, Carnegie Museum, No. 1747. Originally EHT, No. 900. 

Publ Philip. Joum. Sci., Vol. XII, No. 6, Sec. D, Nov., 1917, pp. 368-370, 
pi. II, fig. 1. 

Type loc. Mt. Canlaon [Volcano], Negros, P. I., elevation, 700 M. Coll, 
E. H. Taylor, Dec. 23, 1915. 

LEPIDODACTYLUS DIVERGENS Taylor. Holotype. 

Type, Bureau of Science, No. 2026. 

Publ Philip. Joum. Sci., Vol. XIII, No. 5, Sec. D, Sept., 1918, pp. 242-245, 
pi. 1, figs. 1-3. 

Type loc. Great Govenen I, near Basilan, P. I. Coll, E. H. Taylor, Sept., 
1917. 

I.EPIDODACTYLUS HERREI Taylor. Holotype. 

Type. Bureau of Science, No. 480. 

Publ. Philip. Joum. Sci., Vol. 22, No. 6, May, 1923, pp. 529-531. 

Type loc. Luzurriaga, Oriental Negros. Coll, Albert C. Herre, Mar. 14, 
1922. 

LEPIDODACTYLUS NAUJANENSIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2050. Originally EHT, No. 2006. 

Publ. Philip Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 113-115. 

Type loc. Naujan Lake, Mindoro, P. I. Coll, E. H. Taylor, Apr. 26, 1916. 

LEPIDOPHYMA SYLVATICA Taylor [^Gaigeiasylvatica (Taylor)]. Hol- 
otype. 

Type. EHT-HMS, No. 16259. Paratypes. EHT-HMS, Nos. 16260, 16261, 
topotypes. 

Publ. Copeia 1939, No. 3, Sept. 9, pp. 131-133, figs. 1-2. 

Type loc. Seven mi. N. of Zacualtipan, Hidalgo, Mexico. Coll, E. H. 
Taylor, Aug. 10, 1938. 

LUPEROSAURUS COMPRESSICORPUS Taylor. Holotype. 

Type. Bureau of Science, No. 1781. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 96-97. 
Type loc. Limay, Bataan Prov., Luzon, P. I. (Collector and date un- 
known.) 

LUPEROSAURUS JOLOENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 1872. 

Publ Philip. Joum. Sci., Vol. XIII, No. 5, Sec. D, Sept., 1918, pp. 235-237, 
pi. 1, fig. 8, text fig. 3. 

Type loc. Siet Lake, Jolo, P. I. Coll, E. H. Taylor, Sept. 22, 1917. 
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MABUYA BONTOCENSIS Taylor. Holot 3 npe. 

Type. California Academy of Sciences, No. 61331. Originally EHT, No. 696. 
Pvbl Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 532-634. 

Type loc. Mountain Trail, Bontoc subprov., Luzon, P. I. Coll, E. H. 
Taylor, April, 1920. 

MABUYA ENGELI Taylor. Holotype. 

Type, . Originally EHT, 577, 3d Coll. Paratypea. Mus. Comp. 

Zool. Harvard Coll., Nos. 26289, 26290-26300. 

Publ Philip. Joum. Sci., Vol. 26, No. 1, Jan., 1925, pp. 101-102. 

Type loc. Saub, Cotabato Prov., Mindanao, P. I. Coll.j E. H. Taylor, 
April, 1923. 

PHYLLODACTYLUS BORDAI Taylor. Holotype. 

Type. EHT-HMS, No. 27732. Paratypes. EHT-HMS, Nos. 10997, 27733, 
topotypes; 21808, near Agua Bendita, Guerrero. 

Publ Univ. Kansas Sci. Bull , Vol. XXVIII, pt. 1, No. 6, May 15, 1942, 
pp. 93-96, 112, fig. 1 

Type loc. Six mi north of Taxco, Guerrero, Mexico (elevation, 5,600). 
Coll, E. H. Taylor, Aug. 26, 1941. 

PHYLLODACTYLUS MAGNATUBERCULATUS Taylor. Holotype. 
Type. EHT-HMS, No 10995. 

Publ Univ. Kansas Sci Bull, Vol. XXVI, No. 15, 1939 (Nov. 20, 1940), 
pp. 547-549. 

Type loc. Acapulco, Guerrero, Mexico. Coll, Hobart M. Smith, Oct. 10, 
1936. 

PHYLLODACTYLUS MAGNUS Taylor. Holotype. 

’ Type. EHT-HMS, No. 21783. Paratypes. EHT-HMS, Nos. 11035, Tonol&, 
Chs.; 11038-11044, 11047-11049, 21765-21771, 21784-21786, various localities in 
Guerrero. 

Publ Univ. Kansas Sci. Bull , Vol. XXVIII, pt. I, No. 6, May 15, 1942, 
pp. 99-103, fig. 3. 

Type loc. Tierra Colorada, Guerrero. Coll, E. H. Taylor, Sept. 2, 1939. 
PHYLLODACTYLUS MURALIS Taylor. Holotype. 

Type. EHT-HMS, No 10902. Paratypes. EHT-HMS, Nos. 10883-10901, 
10903-10939, topotypes; 11046, San Gerdnimo, Oax. [In type description, Nos. 
10993-10939 read 10903-10039.] 

Publ Univ. Kansas Sci Bull , Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 543-647, text fig. 7. 

Type loc. Near Totolapam, Oaxaca, Oaxaca, Mdxico. Coll, Hobart M. 
Smith, Aug. 22, 1935. 

PTYCHOZOON INTERMEDIA Taylor. Holotype. 

Type. Bureau of Science, No. 1776. 

Pvbl Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1916, pp. 94-96. 

Type loc. Bunauan, Agusan, Mindanao, P. I. Coll, E. H. Taylor, July 12, 
1912. 
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SIAPHOS AURICULATUM Taylor. Holotype. 

Type. Carnegie Museum, No. 1737. Originally EHT, No. 894. 

Publ. Philip. Joum. Sci., Vol. 12, No. 6, Sec. D, Nov., 1917, pp. 377-378, 
pi. II, fig. 2. 

Type loc. Canlaon Volcano, elevation, gOO M., Negros I., P. I. Coll., E. H. 
Taylor, Dec. 23, 1916. 

SIAPHOS HERREI Taylor. Holotype. 

Type. California Academy of Sciences, No. 62262. Originally EHT, No. 208. 
Publ. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 194-196, pi. 7, fig. 1. 
Type loc. Polillo I., P. I. Coll, E. H. Taylor, July, 1920. 

SIAPHOS KEMPI Taylor. Holotype. 

Type. Carnegie Museum, No. 1734. Originally EHT, No. 2016. 

Pvhl Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 118-120, text fig. 3. 
Type loc. Naujan Lake, Mindoro, P. I. Coll., E. H. Taylor, Apr. 23, 1916. 

SPHENOMORPHUS ARBOREUS Taylor. Holotype. 

Type. Carnegie Museum, No. 1891. Originally EHT, No. 413. 

Publ. Philip. Joum. Sci., Vol. 12, No. 6, Nov., 1917, pp. 373-374, pi. 1. 

Type loc. Mt. Canlaon [Volcano], Negros I., P. I. Coll, E. H. Taylor, 
Dec. 20, 1915. 

SPHENOMORPHUS BAKERI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61330. Originally EHT, un- 
numbered. 

PM. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 193-194. 

Type loc. Haight’s Place, Pauai, Benguet, Mountain Prov., Luzon, P. I. 
Coll, Charles Fuller Baker, Apr., 1921. 

SPHENOMORPHUS BEYERI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61183. Originally EHT, No. 17. 
Publ. Philip. Joum. Sci., Vol. 21, No. 3, Sept., 1922, pp. 283-285. 

Type loc. Mt. Banajao (elev., about 1,500 M.) Laguna Prov., Luzon, P. I. 
Coll, E. H. Taylor, May 31, 1920. 

SPHENOMORPHUS BIPARIETALIS Taylor. Holotype. 

Type. [Erroneously stated to be in EHT Coll.] Bureau of Science, Manila, 
P. I., No. 1991. Paratypea. In Mus. of Comp. Zodl. Harvard Coll. Nos. 20439, 
26384-26385. 

PM. Philip. Joum. Sci., Vol. XIII, No. 5, Sec. D, Sept., 1918, pp. 249-251, 
text fig. 7. 

Type loc. Lapac I., Sulu Islands, P. I. Coll., E. H. Taylor, Sept. 28, 1917. 
SPHENOMORPHUS COXI Taylor. Holotype. 

Type. Bureau of Science, No. 1782. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 100-101, pi. 
1, figs. 1, 2. 

Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll, E. H. Taylor, 
June, 1912. 

SPHENOMORPHUS CURTIROSTRIS Taylor. Holotype. 

Type. Bureau of Science, No. R1695. 

PM. Philip. Joum. Sci., Vol. X, No. 2, Sec. D. Mar., 1916, pp. 101-102. 
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Type loc. Bunauan, Agusan Prov., Mindanao, P. I. CoU., E. H. Taylor, 
o6pt. 8j 1912. 

SPHENOMORPHUS JAGORII DIVERGENS Taylor. Cotypes. 

. EHT-HMS, Nos. 29837-29840, Calapan, Mindoro. Orig- 

Carnegie Museum, Nos. 1761-1766, 

Publ. Bureau of Sci. Publ. 17, Dec. 7, 1922, p. 194. 

Type loc. Mt. Maquiling, Luzon; Naujan, Mindoro; Sumagui. Mindoro; 
from Calapan, Mindoro. ColL, E. H. Taylor, various dates. 

SPHENOMORPHUS JAGORII GRANDIS Taylor. Holotype. 

Type. Carnegie Museum, No. 1722. Originally EHT, No. 1414. 

Pttbl. Bureau of Sci. Manila, Publ. 17, Doc. 7, 1922, pp. 195-196, fig. 28. 

Type loc. Canlaon Volcano, Negros I., P. I. Coll., E. H. Taylor, Dec. 25, 
1915. 


SPHENOMORPHUS LEDNICKYI Taylor. Holotype. 

Type. Carnegie Museum, No. 2643. Originally EHT, No. 1992. 

Puhl. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 120-121, text fig. 4. 
Type loc. Masbate I., P. I. Coll., Victor E. Lednicky, June, 1917. 

SPHENOMORPHUS LLANOSI Taylor. Holotype. 

Type. Unnumbered specimen in the Santo Tomas Museum, Manilla, P. I. 
Publ. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 121-123, pi. II. 
Type loc. “Probably from Luzon.” Collector and date unknown. 

SPHENOMORPHUS MINDANENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 1690. 

Fahl. Philip. Joitrn. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 99-100, pi. 1, 
figs. 1, 2. 

Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Sept., 1912. 

SPHENOMORPHUS PALUSTRIS Taylor. Holotype. 

Type. Bureau of Science, No. 1687. 

Publ. Philip. Journ. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 102-104. 
Type loc. Bunauan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Sept. 16, 1912. 

SPHENOMORPHUS STEJNEGERI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61182. Originally EHT, No. 16. 
Publ. Philip. Journ. Sci., Vol. 22, No. 5, May, 1923, pp. 537-538. 

Type loc. Mt. Banajao, Laguna Prov., Luzon, P. I. Coll., E. H. Taylor, 
May 30, 1920. 

TROPIDOPHORUS RIVULARIS Taylor. Holotype. 

Type. Bureau of Science, No. 1780. 

Publ. Philip. Joum. Sci., Vol. X, No. 2, Sec. D, Mar., 1915, pp. 106-107, 
figs. 9, 10. 

Type loc. Bunauan, Agusan Pro\., Mindanao, P. I. Coll., E. H. Taylor, 
June, 1912. 
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TROPIDOPHORUS STEJNEGERI Taylor Holotype. 

Type, California Academy of Sciences, No. 60230. Originally EHT, No. 
1538. 

Pvbl, Philip. Jonm. Sci., Vol, 21, No. 3, Sept., 1922, pp. 285-287 pi. 4, fig. 1. 
Type loc, Abnng-Abung, Basilan I., P. I. CoU., E. H. Taylor, Oct. 22, 1920. 

Serpentes 

ANOMALEPIS ASPINOSUS Taylor. Holotype. 

Type, Mus. Comp. Zool. Harvard Coll., No. 14782. 

Pvbl, Proc. New England Zool. Club, Vol. XVII, June 26, 1939, pp. 92-93, 
pi. V, figs. 4-7. 

Type loc, Perico, Peru. Coll,, G. K. Noble. 

ANOMALEPIS DENTATUS Taylor. Holotype. 

Type, Mus. Comp. Zool. Harvard Coll., No 29220. 

Pvbl, Proc. New England Zool Club, Vol. XVII, June 26, 1939, pp. 90-91, 
pi. V, figs. 1-3. 

Type loc. Barro Colorado, Canal Zone. Co//., James Zetek (recently E. R. 
Dunn claims to have collected the specimen; but on the invoice of specimens 
sent from Harvard, James Zetek is named collector). 

BOIGA DENDROPHILA DIVERGENS Taylor. Holotype. 

Type, Carnegie Museum, No. 2143. Originally EHT, No 186. 

Pvbl. Bureau of Sci. Manila Publ No. 16, Feb 11, 1922, pp. 201-203. 

Type loc, Mt Maquiling, Laguna Prov , Luzon, P. I. Coll,, E. H. Taylor, 
Nov. 12, 1913. 

BOIGA SCHULTZEI Taylor. Cotype. 

Type, (Cotypes) Unnumbered spec. Willie Schultze, Manila, P. I., Collec- 
tion; and Museum Comp. Zool. Harvard Coll., No. 25791. 

Publ, Philip. Joum. Sci. Vol. 22, No 5, May, 1923, pp. 552-553, pi. 3, fig. 3. 
Type loc, Palawan, P. I. Coll,, C. M Weber. 

CALAMARIA GERVAISII IRIDESCENS Taylor. Holotype. 

Type, Carnegie Museum, No. 8806. Originally EHT, No. 201. 

Publ, Philip. Joum. Sci., Vol. XII, No. 6, Sec. D., Nov., 1917, pp. 360-362. 
Type loc, Canlaon Volcano, Negros I, elevation, 900 M. CoU,, E. H. 
Taylor, Dec. [23-25], 1915. 

CALAMARIA HOLLANDI Taylor. Holotype. 

Type, California Academy of Sciences, No. 60471. Originally EHT, No. 
1255. 

Pvbl, Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 550-552. 

Type loc. Port Holland, Basilan, P. I. Coll., E. H. Taylor, Oct., 1920. 

CALAMARIA JOLOENSIS Taylor. Holotype. 

Type, California Academy of Sciences, No. 60901. Originally EHT, No. 
1855. 

Publ, Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 203-204, pi. 7, figs. 2, 3. 
Type loc. Central part of Jolo I., Sulu Arch., P. I. CoU,, E. H. Taylor, 
Oct. 30, 1920. 
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CALAMAHIA POLILLENSIS Taylor. . Holotypo. 

'^ype, California Academy of Sciences, No. 62455. Originally EHT, No. 
341A. 

Pvbl Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 549-550. 

Type loc. Polillo, Polillo I., P. I. Coll, E. H. Taylor, July, 1921. 

CALAMARIA SULUENSIS Taylor. Holotype. 

Type, Bureau of Science, No. 1837. 

Pvbl Bureau of Science Manila Publ. No. 16, Feb. 11, 1922, pp. 189-190. 
Type loc, Cagayan, Sulu I., P. I. Coll, E. H. Taylor, Nov., 1917. 

CALAMARIA TROPICA Taylor. Holotype. 

Type, California Academy of Sciences, No. 62069. Originally EHT, No. 
1255. 

Publ Bureau of Sci. Manila Publ. No. 16, Feb. 11, 1922, pp. 194-195. 

Type loc. Coastal mountains near Naujan, Mindoro, P. I. Coll, E. H, 
Taylor, May 2, 1916. 

CONOPSIS BISERIALIS Taylor and Smith. Holotype. 

Type, EHT-HMS, No. 23648. Paratypes. EHT-HMS, Nos. 16244-16245, 
21488, 23647-23648, 23696-23697, topotypes; 4702, 4757-4759, 4759A, 4760-4762, 
5313, 15 mi. S.E. Zitacuaro, Mich.; 4708-4719, 4721, 5091A, 5092-5101, 5101A, 
5102-5108, 5300, 23635, near Tres Cumbres, Morelos. 

Pvbl, Univ. Kansas Sci. Bull , Vol. XXVIII, pt. II, No. 15, Nov. 15, 1942, 
pp. 333-337, pi. XXXI, fig. 1; pi. XXXV, fig. 9; text figs. 2-3. 

Type loc. Ten mi. W. of Villa Victoria, Mexico, Mexico. Coll, E. H. 
Taylor, 1940. 

CROTALUS SEMICORNUTUS Taylor. Holotype. 

Type, EHT-HMS, No. 23014. 

Publ Univ. Kansas Sci. Bull., Vol. XXX, pt. I, No. 4, pp. 52-55, pi. VII. 
Type loc, Mojarachic, Chihuahua, Mexico. Coll, Irving Knobloch, 1939. 

CROTALUS TRANSVERSUS Taylor. Holotype. 

Type, EHT-HMS, No. 30001. Paratype, EHT-HMS, No. 15879. 

Pvbl Univ. Kansas Sci. Bull., Vol. XXX, pt. I, No. 4, pp. 47-52, pi. VI. 
Type loc. “55 km. S.W. Mexico (city) near Tres Marias (Tres Cumbres), 
Morelos. Coll, E. Powell, Aug., 1942. 

CROTALUS TRISERIATUS GLOYDI Taylor. Holotype. 

Type. EHT-HMS, No. 23645, 

Pvbl Univ. Kansas Sci. Bull., Vol. XXVII, pt. I, No. 7, 1941 (Dec. 30), 
pp. 130-132, text fig. 7. 

Type loc, Cerro San Felipe (elev., 10,000 ft.) near Oaxaca, Oaxaca, M6xico. 
Coll, E. H. Taylor, 1940. 

CYCLOCORUS NUCHALIS Taylor. Holotype. 

Type, California Academy of Sciences, No. 62558. Originally EHT, No. 
1428. 

Pvbl Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 543-545, pi. 3, fig. 1-2. 
Type loc, Pasananka, Zamboanga Prov., Mindanao, P. I. Coll,, E. H. Tay- 
lor. 
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DRYOCALAMUS McCRORYI Taylor. Holotype. 

Type. California Academy of Sciences, No. 60346. Originally EHT, No. 
1517. 

Publ. Philip. Journ. Sci., Vol. 21, No. 2, Aug., 1922, pp. 197-199, pi. 6, figs. 1-3. 
Type loc. Abung-Abung, Basilan I., P. I. Coll., E. H. Taylor, Oct. 23, 1920. 

DRYOPHIS GRISEUS Taylor. ^ Holotype. 

Type. Bureaij of Science, No. 271. 

Publ. Bureau of Science Manila Publ. No. 16, Feb. 11, 1922, pp. 221-222. 
Type loc. Camiguin I., Cagayan Islands, P. I. Coll., R. C. McGregor, 1907. 

DRYOPHIS PRAEOCULARIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2617. Originally EHT, No. 408. 

Publ. Bureau of Sci. Manila Publ., 16, Feb. 11, 1922, pp. 222-224, pi. 28, 
text fig. 19. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
Mar. 12, 1913. 

FICIMIA DESERTORUM Taylor [=zGyalopion'desertorum (Taylor)]. 

Holotype. 

Type. EHT-HMS, No. 4576 (originally EHT, Field No. 385). 

Publ. Proc. Biol. Soc. Washington, Vol. 49, May 1, 1936, pp. 51-52. 

Type loc. Twelve km. N.W. of Guaymas, Sonora. Coll., E. H. Taylor, July 
6, 1934. 

FICIMIA RUSPATOR Smith and Taylor. Holotype. 

Type. EHT-HMS, No. 23646. 

PM. Joum. Washington Acad. Sci., Vol. 31, No. 8, Aug. 15, 1941, pp. 364- 
365, figs. 5, 10, 12. 

Type loc. Three mi. E. of Tixtla (about ten mi. E. of Chilpancingo), Guer- 
rero, Mexico. Coll., E. H. Taylor, July 29, 1940. 

FICIMIA^ STRECKERI Taylor. Holotype. 

Type. Univ. Kansas Mus. Herpetological Coll., No. 4140. 

Publ. Copeia 1931, No. 1 (Mar. 31), pp. 5-7. 

Type loc. Three mi. E. Rio Grande City, Texas. Coll., E. H. Taylor, July 
13, 1940. 

GEOPHIS BLANCHARDI Taylor and Smith. Hojotype. 

Type. EHT-HMS, No. 5194. Paratypes. EHT-HMS, Nos. 5479-5483. 

PM. Univ. Kansas Sci. Bull., Vol. XXV, No. 13, 1938 July 10, 1939), pp. 
245-247, text figs. 2, a-d. 

Type loc. About two mi. S.W. Acultzingo, Veracruz, Mexico. Coll., E. H. 
Taylor, Aug. 14, 1936. 

GEOPHIS MACULIFERA Taylor. Holotype. 

Type. EHT-HMS, No. 23552. 

Publ. Univ. Kansaa Sci. Bull., Vol. XXVII, pt. I. No. 7, 1941 (Dec. 30), pp. 
119-121, text fig. 1. 

Type loc. On the Huetamo Road, near the village of Cicio, Michoacan, 
Mexico. Coll., E. H. Taylor, Aug. 5, 1940. 
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HEMIBUNGARUS MCCLUNGI Taylor. Holotype. 

Type. Bureau of Science, No. 24. 

Pvbl. Bureau of Sci. Manila Publ. No. 16, Feb. 11, 1922, pp. 272-273, pi. 33, 
fig. 3 ; pi. 34, figs. 3, 4. 

Type loc. Polillo I., P. I. Coll., C. Canonizado, Oct., 1909. 

HOLARCHUS BURKSI Taylor. Holotype. 

Type. Carnegie Museum, No. 2575. Originally EHT, No. 200. 

Publ. Philip Joum. Sci., Vol. XIII, No. 6, Sec. D, Nov., 1918, pp. 365-367. 
Type loc. Sumagui, Mindoro, P. I. Coll., Clark Burks, Dec., 1916. 

HOLARCHUS MACULATUS Taylor. Holotype. 

Type. Carnegie Museum, No. 2517. Originally EHT, No. 40. 

Pvbl. Philip. Joum. Sci., Vol. XIII, No. 6, Sec. D, Nov., 1918, pp. 364-365, 
pi. 1. 

Type loc. Bunawan, Agusan, Mindanao, P. I. (Two spellings of town; 
Bunauan, Bunawan.) Coll., E. H. Taylor, Aug., 1912. 

HOLARCHUS PERKINSI Taylor. Holotype. 

Type. Mus. Comp. Zool. Harvard College, No. 25725. Originally EHT, No. 
1164. 

Pvbl. Philip. Journ. Sci., Vol. 26, No. 1, Jan., 1925, pp. 108-109. 

Type loc. Culion, Culion I., Calamianes group, P. I. Coll., Granville A. 
Perkins, Sept., 1923. 

HYPSIGLENA TORQUATA DUNKLEI Taylor. Holotype. 

Type. Mus. Comp. Zool. Harvard Coll., No. 42594. 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 16, 1938 (July 10, 1939), pp. 
374-375. 

Type loc. Hda. La Clementina near Forlon, Tamaulipas, Mexico. Coll., 
David Dunkle, Aug. 10, 1934. 

LAMPROPELTIS KNOBLOCHI Taylor. Holotype. 

Typei. EHT-HMS, No. 23017. Paratype. EHT-HMS, No. 23016, topotype. 
Publ. Copeia, 1940, No. 4, Dec. 27, pp. 253-255, text figs. 1, 2. 

Type loc. Mojarachic, Chihuahua, Mexico. Coll., Irving Knobloch, 1939. 

LEPTODEIRA BRESSONI Taylor. Holotype. 

Type. EHT-HMS, No. 5172. Paratypes. EHT-HMS, Nos. 4617, 5173, 
topotypes; 4619, Queseria, Col. 

Publ. Univ. Kansas Sci. Bull., Vol. XXV, No. 15, 1938 (July 10, 1939), pp. 
321-325, pi. XXXI, fig. 4; pi. XXXIII, fig. 4; text fig. 2. 

Type loc. Hda. El Sabino, 20 mi. S. Uruapan, Michoac&n, Mexico. Coll, 
Don Julio Raymond Bresson. 

LEPTODEIRA SMITHI Taylor. Holotype. 

Type. EHT-HMS, No. 5187. Paratypes. EHT-HMS, Nos. 4633, 5186, 

5188, all topotypes. . 

Publ Univ. Kansas Sci. Bull., Vol. XXV, No. 15, f938 (July 10, 1939), pp. 

334-336, pi. XXXI, fig. 2. 

Type loc. Hda. El Sabino, 19 mi. S. of Uruapan, Michoacin, Mexico. Coll, 
Hobart M. Smith, Aug. 2, 1936. 
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LEPTOTYPHLOPS ATER Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 79967. 

PM. Univ. Kansas Sci. Bull., Vol. XXVI, No. 16, 1939 (Ni)\ . 27, 1940), 
pp. 636-638, text fig. 4. 

Type loc. Managua, Nicaragua, C. A. Coll., H. C. Kellers. 
LEPTOTYPHLOPS BRESSONI Taylor. Holotype. 

Type. EHT-HMS, Nor 5247. 

PM. Copeia, 1939, No. 1, Mar. 9, pp. 6-7, pi. 1, figs. 7-8. 

Type loc. Hda. El Sabino, Urupuan, Michoacdn, Mexico. Coll., Don Julio 
Bresson. 

LEPTOTYPHLOPS MAGNAMACULATA Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 54760. 

Publ. Univ. Kansas Sci. Bull., Vol XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 532-533, text fig. 1. 

Type loc. Utilla Id., Honduras, C. A. Coll., F. J. Dyer. 
LEPTOTYPHLOPS NASALIS Taylor. Holotype. 

Type. U. S. Nat. Mus., No. 16134. 

PM. Univ. Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 535-536, text fig. 3. 

Type loc. Managua, Nicaragua, C. A. Coll. . 

LEPTOTYPHLOPS RUFIDORSUM Taylor. Holotype. 

Type. U. S Nat. Mus., No. 49993. 

PM. Univ.^Kansas Sci. Bull., Vol. XXVI, No. 15, 1939 (Nov. 27, 1940), 
pp. 533-535, text fig 2. 

Type loc. Lima, Peru. Coll., Townsend. 

NAJA NAJA PHILIPPINENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 7. 

Pvhl. Bureau of Sci. Manila, Publ. No. 16, Feb. 11, 1922, pp 265-268. 

Type loc. “Collected in Manila.” Coll., C. Canonizado, date . 

NATRIX BARBOURI Taylor. Holotype. 

Type. California Academy of Sciences, No. 61552. Originally EHT, No. 939. 
PM. Philip. Joum. Sci. Vol. 21, No. 3, Sept., 1922, pp. 291-293. 

Type loc. Balbalan, Kalinga subprov., Luzon, P. I. CoU., E. H. Taylor, 
April 26, 1920. 

NATRIX DENDROPHIOPS NEGROSENSIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2261. Originally EHT, No. 128. 

PM. Philip. Joum. Sci., Vol. XII, No. 6, Sec. D, Nov., 1917, pp. 356-358, 
text fig. 1. 

Type loc. Canlaon Volcano, Negros I, P. I. Coll., E. H. Taylor, 1915. 
NATRIX DESCHAUENSEE Taylor. Holotype. 

Type. Acad. Nat. Sci.^ Philadelphia, No. 19927. 

PM. Proc. Acad. Nat. Sci. Philadelphia, Vol. LXXXVI, June 13, 1934, pp. 
300-302. 

Type loc. Chieng Mai, North Siam. CoU., Baron R. M. de Schauensee, 
between Jan. 1 — Mar. 1, 1933. 
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0> YBELI8 POTOSIENSIS Taylor. Holotype. 

Type. EHT-HMS,No.23614 9. _ ^ 

Pvbl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt 1, No. 7, 1941 (Dec.), pp. 

12S-130, pi. VI, figs. 4, 5, 6. . „ t • n * f 

Type loc. Thirty-eight km. N.W. of Cuidad Maw, San Luis Potosf, M6nco 

(km. 192). Coll, E. H. Taylor, Sept. 7, 1940. 

PSEUDOFICIMIA PULCHERRIMA Taylor and Smith. Holotype. 

Type. EHT-HMS, No. 5497. 

pZl Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 12, Nov. 15, 1942, 

pp. 246-249, pi 21, fig. 2; text figs 3, 4. 

Type loc. Huajintlan, Morelos, Mexico. Coll., E H. Taylor, 1938. 

PSEUDORHABDIUM McNAMARAE Taylor. Holotype. 

Type. Carnegie Muteum, No. 2606. Originally, EHT No. IM. 

pZl Philip. Joum. Sci., Vol. XII, No 6, Sec. D. Nov.. 1917, pp. 363-364, 

^Ty^hc. Canlaon Volcano, 900 M., Occidental Negros. P. I. Coll, E. H. 
Taylor, Dec. 24, 1915. 

PSEUDORHABDIUM MINUTUM Taylor. 

^Tvpe loc. Balbalan, Kalinga, Mountain Prov., Luron, P. I. Cdl, E. H. 
Taylor, April 25, 1920. 

SCAPHIODONTOPHIS ALBONUCHALIS Taylor and Smith. Holotype. 
bUArniu tthT-HMS No 23881, topotype. 

Type. U.S Nat. Mus., No. 10413 XXK pTil No. 6. 6ct. 15, 1943, PP. 
Pvbl Univ. Kansas Sci. Bull , Vol. XXIX, pt. aa. ” 

“e E^SmnsfSrS^ Mexico. Co«.. Hobart 

M. Smith, April 23, 1940. , « -au ti 

SCAPHIODONTOPHIS CARPICINCTUS Taylor and Smith. Holotype. 

Type. U.S. Nat Mus, No. 110411. pp 

Pvbl Univ. Kansas Sci. Bull., Vol. XXix, pt. , 

«“H.ODONTOPBISCYOtOECST„,»»d8»«.. Hrf.VP.- 

Type. EHT-HMS, No. ^18. ^ ^ 0 ,^. 16 , 1P43, pp. 

PubL Umv. Kansas Sci. S'*" * • 

’“S Ml..-, c* K H. 

SCAPHIODONTOPHIS NOTHOS IVk. »il S™*- 

S' xxk. pt n. HP. •. 0«. M. >«. P.. 

Mteo. ON,. DPM. M.H. 

Match 6, 1932. 
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SONORA ERYTHRURA Taylor. 1=^ Sonora michoacanenais Dxicr^]. 

Holotype. 

Type. EHT-HMS, No. 6440. 

Puhl. Herpetologica, Vol, 1, July 15, 1937, pp. 69-71, pi. 1, fig. 1. 

Type toe. Ten mi. S. of Taxco, Guerrero, Mexico. Coll., E. H. Taylor, 
July 17, 1936. 

STORERIA HIDALGOENSIS Taylor. Holotype. 

Type. EHT-HMS, No. 16145. 

Puhl. Herpetologica, Vol, 2, No. 4, July 15, 1942, pp. 78-79. 

Type loc. Near Zacualtipan, Hidalgo, Mexico. Coll., E. H. Taylor, Aug. 
13, 1938. 

TANTILLA BREVISSIMA Taylor [^TantUhta brevisdma (Taylor) 1. 

g Holotyp 0 . 

Type. EHT-HMS, No. 4567. 

Puhl. Trans. Kansas Acad. Sci., Vol. 39, 1936 (1937), pp. 344-345, fig. 4, a-c. 
Type loc. Top of low mountain near the city of Tonala, Chiapas, Mexico. 
Coll., E. H. Taylor, 1935. 

TANTILLA HOBARTSMITHI Taylor. Holotype. 

Type. EHT-HMS, No. 4658. 

Puhl. Trans. Kansas Acad. Sci,, Vol. 39, 1936 (1937), pp. 340-342, fig. 2, a-c. 
Type loc. LaPosa, 10 mi. N.W. of Guaymas, Sonora, Mexico. Coll., E. H. 
Taylor, July 3, 1934. 

TANTILLA MARTINDELCAMPOI Taylor. Holotype. 

Type. EHT-HMS, No. 4550. 

Puhl. Trans, Kansas Acad. Sci., Vol. 39, 1936 (1937), pp. 347-348, fig. 6, a-c. 
Type loc. Near El Treinta, Guerrero, on Mexico- Acapulco highway. Coll., 
E. H. Taylor, June 29, 1932. 


THAMNOPHIS EBURATUS Taylor = Thamnophis 
Type. EHT-HMS, No. 5556. 


chrysocephalus (Cope). 

Holotype. 


Puhl. Herpetologica, Vol. 1, 1940, pp. 187-189, pi. XIX, lower fig.; text fig. 2. 
Type loc. Cerro San Felipe, Oaxaca, Oaxaca, Mexico. Colls., Mrs. Hazel 
Roberts and E. H. Taylor. 


THAMNOPHIS HALOPHILUS Taylor. [== Thamnophis phenax halophilus 
(Taylor).] Holotype. 


Type. EHT-HMS, No. 6560. 

Puhl. Herpetologica, Vol. I, 1940, pp. 183-187, pi. XIX (upper fig.); text 
fig. 1. 

Type loc. Seven km. N. of Zacualtipan, Hidalgo, Mexico. Coll., E. H. 
Taylor, Aug. 12, 1938. 


TOLUCA CONICA Taylor and Smith. Holotype. 

Type. EHT-HMS, No. 27517. Paratypes. EHT-HMS, Nos. 23638, 23639, 
Omilteme, Guerrero. 

Puhl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 16, 1942, pp. 340- 
343, pi. XXXIV, fig. 1; text fig. 5. 

Type loc. San Juan Guivini, Oaxaca, Oaxaca, Mexico. Coll., Thomas Mc- 
Dougall, Jan., 1941. 
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TC>LUCA MEGALODON Taylor smd Smith. Holotype. 

Type. EHT-HMS, No. 23640. 

Pvbl. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 16, 1942, pp. 338- 
340, pis. XXX, fig. 1; XXXV, fig. 1, text fig. 4. 

Type loc. Summit Cerro San Felipe, Oaxaca, Oaxaca, Mexico. CoU., E. H. 
Taylor, July 10-20, 1942. 


TRIMERESURUS McGREGORI Taylor. Holotype. 

Type. Bureau of Science, No. 738. 

Pwbi. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 110-112, text fig. 1. 
Type loc. Batan Island, Batanes Group (lying between Luzon and For- 
mosa.) Coll., Richard C. McGregor, June 12, 1907. 


TRIMERESURUS WAGLERI ALBOVIRIDIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2433. Originally EHT, No. 432. 

Piibl. Philip. Joum. Sci., Vol. 12, No. 6, Sec. D, Nov., 1917, pp. 366-367. 
Type loc. Isabela, Occidental Negros, P. I. Coll., E. H. Taylor, Sept. 12, 
1915. 

TRIMOPHODON PAUCIMACULATA Taylor. Holotype. 

Type. EHT-HMS, No. 709 (?). 

Publ. Univ. Kansas Sci. Bull., Vol. XXIV, No. 20, 1936 (Feb. 15, 1938), pp. 
627-529, pi. XLVI, fig. 1. 

Type loc. Mazatlan, Sinaloa, Mexico. Coll., E. H. Taylor, July 24, 1934. 


TYPHLOGEOPHIS ATER Taylor. Holotype. 

Type. California Academy of Sciences, No. 62043. Originally EHT, No. 
1103. 

Pvbl. Philip. Joum. Sci., Vol. 21, No. 2, Aug., 1922, pp. 202-203, pi. 7, figs. 
6, 7. 

Type loc. Near Pasananka, Zamboanga, Mindanao, P. I. 


TYPHLOPS CANLAONENSIS Taylor. Holotype. 

Type Carnegie Museum, No. 2666. Originally EHT, No. 241. 

Pvbl. Philip. Joum. Sci., Vol. XII, No. 6, See. D, Nov., 1917, pp. 364-356. 
Type loc. Canlaoa Volcano, Negros I., P. I. Cofl., E. H. Taylor, Dec. 25, 
1915. 


TYPHLOPS DENDROPHIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2668. Originally EHT, No. 93. 

PM. Bureau of Sci. Manila Publ. No. 16, Feb. 11, 1®22, pp. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll, E. H. Taylor. 

Aug. 15, 1913. 

TYPHLOPS LONGICAUDA Taylor. Holotype. 

Type. Carnegie Museum, No. 2761. Originally EHT, No. R W. 

Publ. Philip. Joum. Sci., Vol. XIV, e’ H TaSor 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. CoU., E. H. Taylor, 

July 16, 1913. 
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TYPHLOPS LUZONENSIS Taylor, Holotype. 

Tyve, Originally, EHT, No. 109. 

Pvbl. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 105-106. 

Type loc. Mt. Maquiling, Laguna Prov., Luzon, P. I. Coll., E. H. Taylor, 
May 12, 1915. 

TYPHLOPS MANILAS Taylor. ^ Holotype. 

Type. Unnumbered specimen in Santo Tomas Museum, Manila, P. I. 

Publ. Philip. Joum. Sci., Vol. XTV, No. 1, Jan., 1918, pp. 106-108. 

Type loc. “Filipinas.” 

TYPHLOPS MINDANENSIS Taylor. Holotype. 

Type. Carnegie Museum, No. 2667. Originally EHT, No. 96. 

Publ. Bureau of Sci. Manila Publ. No. 16, Feb. 11, 1922, pp. 65-66. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. L Coll., E. H. Taylor, 
Aug. 12, 1913. 

TYPHLOPS RUGOSA Taylor. Holotype. 

Type. Carnegie Museum, No. 2666. Originally EHT, No. R97. 

PvJbl. Philip. Joum. Sci., Vol. XIV, No. 1, Jan., 1918, pp. 109-110. 

Type loc. Bunawan, Agusan Prov., Mindanao, P. I. Coll., E. H. Taylor, 
July 14, 1913. 

TYPHLOPS SULUENSIS Taylor. Holotype. 

Type. Bureau of Science, No. 2001. 

Pvhl. Philip. Journ. Sci., Vol. XIII, No. 6, Sec. D, Sept., 1918, pp. 267-259, 
text fig. 11. 

Type loc. Bubuan, Tapian Group, Sulu Arch., P. I. Coll., E. H, Taylor, 
Oct. 2, 1917. 

, Tbstudinata 

EMYS TWENTEI Taylor. Holotype. 

Type. Univ. Kansas Mus. Vert. Paleo., No. 6478. 

Publ. Univ. Kansas Sci. Bull., Vol. XXIX, pt. II, No. 3, Oct. 15, 1943, pp. 
249-254. pi. XX. 

Type loc. High terrace sands of Pleistocene Age on north side Cimarron 
river, 10 miles south of Meade, Meade county, Kansas (Loc. 7). CoU., Dr. 
Claude W. Hibbard and party. 

HEOSEMYS LEYTENSIS Taylor. Holotype. 

Type. An unnumbered specimen in the Zoological Laboratory, Univ. of 
the Philippines (later acquired by the Bureau of Science). Number unknown. 

Publ. Philip. Joum. Sci., Vol. XVI, No. 2, Feb. 1920, pp. 131-133, pi. 1, figs. 
3, 4; pi. 3, fig. 1. 

Type loc. Cabalian Leyte, P. I. Coll., Gregorio Lopez, date unknown. 
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MAMMALIA 

CYNOPTERUS ARCHIPELAGUS Taylor. Holotype. 

Type, EHT, No. M 345. 

PubL Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 182-184, fig. 8, map. 

Type loc, Polillo, Polillo, P. I. Coll, E. H. Taylor, July, 1920.' 

CROCIDURA PALA WANENSIS Taylor. Holotype. 

Type. EHT, No. M 55. 

Pvhl. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 88-90, fig. 2, map. 

Type loc. Sir J. Brooke Point, Palawan, P. I. CoU., E. H. Taylor, Sept. 
29, 1923. 

CROCIDURA PARf ACAUDA Taylor. Holotype. 

Type. EHT, No. M 737. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 83-85, fig. 2, map. 

Type loc. Saub, Cotabato, Mindanao, P. I. Coll, E. H. Taylor, April 27, 
1923. 

EMBALLONURA ALECTO PALA WANENSIS Taylor. Holotype. 

Type. EHT, No. M 72. Pnratypes. EHT, Nos. M 68, 71. 

PvJbl. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 197-200, fig. 8, map. 

Type loc. Thumb peak, Palawan, P. I. Coll., E. H. Taylor, Oct. 28, 1923. 

EONYCTERIS LONGICAUDA Taylor [= Eovycteris robiisla Miller], 

Holotype. 

Type. EHT, No. M 561. Paratypes. EHT, Nos. 434-435, 438-439, 441, 446- 
447, 450, 561, 564, 

PM. Philippine Land Mammals, Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 131-134, pi. 6, fig. 6-8, fig. 4, map. 

Type loc. Montalban caves, Montalban, Rizal Province, Luzon, P. I. 
Colls., W. Schultze, Albert Herre, and E. H. Taylor. 

HIPPOSIDEROS DIADEMA ANDERSENI Taylor. Holotype. 

Type. EHT, No. M 330. 

PM. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 246-247, fig. 11, map. 

Type loc. Near Novaliches, Rizal Province, Luzon, P. I. CoU., E. H. 
Taylor, March, 1922. 

HIPPOSIDEROS WRIGHTI Taylor. Holotype. 

Type. EHT, No. M 381. 

Publ Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 237-239, fig. 11, map. 

Type loc. Deserted mine tunnel, Baguio, Benguet (near Headwaters Gold 
Mine). Coll, E. H. Taylor and John Suarez Wright, July 26, 1923. 
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1N8ULAEMUS CALAMIANENSIS Taylor. Holotype. Genotype. 

Type. EHT, No. M 104. 

Pvhl. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 470-471, fig. 24, map. 

Type loc. Sea level, Minuit, Busuanga Island, Calamianes, P. I. ColL, 
E. H. Taylor, April 18, 1918. 

MACROGLOSSUS FRUCTIVORUS Taylor. Holotype. 

Type. EHT, No. M 710. 

Publ. Philippine Land Mammals. Mon. Buirau Sci nee, Manila, P. I., No. 
30, June 30, 1934, pp. 125-126, fig. 4, map* 

T ype loc. Tatayan, Cotabato, Mindanao, P. I. ColL, E. H. Taylor, March 
6, 1923. 

MEGAEROPS WETMOREI Taylor. Holotype 

Type. EHT, No. M 770. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 191-193, fig. 8, map. 

Type loc. Near Tatayan, Cotabato, Mindanao, P. I. ColL, E. II. Taylor, 
March, 1923. 

MYOTIO BROWNI Taylor. Holotype. 

Type. EHT, No, M 341. 

P^ibL Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 2f8-290, fig. 12, map. 

Type loc. Near iSaub, Cotabato, Mindanao, P. I. ColL, E. H. Taylor, April 
15, 1923. 

MYOTLS HKRREI Taylor. Holotype. 

Type. EHT, No. M 369. 

Publ. Philippine Land Mammals. Mon. Bureau Science. Manila, P. I., No. 
30, June 30, 1934, pp. 290-292, fig. 12, map. 

Type loc. Cave at Montalban, Rizal Province, Luzon, P. I. ColL, W. 
Schpitze, Albert W. Herre, and E. H. Taylor, Jan. 22, 1923. 

MYOTIS JEANNEI Taylor. Holotype. 

Type. EHT, No. M 340 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 284-286, fig. 12, map. 

Type loc. Near Caldera, Zamboanga, Mindanao, P. I. ColLi E. H. Taylor 
April, 1923. 

MYOTIS PATRICIAE Taylor. Holotype. 

Type. EHT, No. M353. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 286-288, fig. 12, map. 

*Type loc. Agusan Prov., Mindanao, P. I. ColL, Collector and date un- 
known. 
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NANNOSCIURUS LUNCEFORDI Taylor. Holotype. 

Type. EHT, No. M594. 

Publ. Philippine Land Mammals. Mon Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 286>288, fig. 17, map. 

Type loc. Saub, Cotabato, Mindanao, P. I. Coll., E. H. Taylor, April 29, 
1923. 

PACHYURA PALAWANENSIS Taylor [z=:Suncus palawanensis (Taylor)] 

Holotype. 

Type. EHT, No. M 89. Paratype. EHT, No. M 90. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., No. 
30, June 30, 1934, pp. 78-80, fig. 2, map. 

Type loc. Taytay, Palawan, P. I. Coll., unknown. May, 1913. 

PHILIPPINOPTERUS LANEI Taylor. Holotype. 

Type. EHT, No. M 253. Paratypes. Nos. M 217-251 ; 253-307. 

Publ. Philippine Land Mammals. Men. Bureau Science, Manila, P. L, 
No. 30, June 30, 1934, pp. 314-320, fig. 15, map. 

Type loc. Saub, Cotabato, Mindanao, P. I. Coll., E. H. Taylor, April 28, 
1923. 

PTEROPUS TABLASI Taylor. Holotype. 

Type. EHT, No. M 312. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 169-171, pi. 4, fig. 2, a-e; text fig. 6, map. 

Type loc. Near Odiongan, Tablas I., P. I. Coll., E. H, Taylor, Jan., 1923. 

RATTUS MINDANENSIS TABLASI Taylor. Holotype. 

Type. EHT, No. M 652. Paratype. EHT, No. M 651. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 439-440, fig. 21, map. 

Type loc. Odiongan, Tablas I., P. I. Coll., E. H. Taylor, Jan. 18, 1923. 

RATTUS PALAWANENSIS. Holotype. 

Type. EHT, No. M 32. Paratype.^. EHT, Nos. M 27-31. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 416-419, fig. 20, map. 

Type loc. Sir J. Brooke Point, Palawan, P. I. Coll., E. H. Taylor, Oct., 1923. 

RHINOLOPHUS BUNKERI Taylor. Holotype. 

Type. EHT, No. M 367. 

Publ. Philippine Land Mammals. Mon. Bureau Science, Manila, P. I., 
No. 30, June 30, 1934, pp. 228-220, fig. 10, map. 

Type loc. Saub, Cotabato, Mindanao, P. 1. Coll., E. H. Taylor, Ap.il 26, 
1923. 
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BIBLIOGRAPHY 

(Papers of joint authorship are inserted in their proper chronological order) 

1915 New species of Philippine lizards. Philip. Joum. Sci., Vol. X, No. 2, Sec. 
D, March, 1915, pp. 89-109, pi. 1. 

The following are described : 

Gymnodactylus agtisanensis Sphenomorphus mindanensis 

Gymnodactylus annulatua Sphenomorj)hu8 coxi 

Hemidactylua luzonenaia Sphenomorphus curtirostris 

Ptychozoon intermedia Sphenomorphus palustris 

Luperoaaurua compressicorpus Dasia griffini 

Lepidodact ylus aureolineatus Tropidophorus rivularis 

Emoia ruficauda Dibamus argenteus 

1917a Brachymelos, a genus of Philippine lizards. Philip. Journ. Sci. Vol. XII, 
No. 5, Sec. D, Sept., 1917, pp. 267-279, pi. 1; and text figs. 1-7. 

Describes: Brachymeles elerae, and Brachymeles huiksi. 

1917b Snakes and Lizards known from Negros, with des( rii)fions of new species 
and new subspecies. Philip. Journ. Sci., Vol. XII, No. 6, Sec. D, Nov., 

1917, pp. 353-381, pis. 1, 2; Text figs. 1, 2. 

Describes the following new forms: 

Typhlops canlaonensis Lepidodactylus christiani 

Nairix dendrophiops Sphenomorphus arhoreus 

negrosensia Siaphos nuriculatum 

Paeudorhabdium mcnamarae Leiolepisma [mcJ pulchellum 

Calamaria gervaiaii iridcscens grande 
Trimerepurus wagleri 
alboviridis 

1918a Reptiles of Sulu Archipelago. Philip. Journ. Sci., Vol. XIII, No. 5, Sec. 
D, Sept., 1918, pp. 233-267, pis. 1-3; text figs. 1-11. 

Describes : 

Luperosaurns joloenais Brachymeles suluensis 

Ilemiphyllodactylus insulaii.s Brachymeles vermis 
Lepidodaciylua divergens Typhlops suluensis 

Sphenomorphus biparietalis 

1918b Two new snakes of the genus Holarchus with descriptions of other 
Philipi)ine species. Philip. Journ. Sci., Vol. XIII, No. 6, Sec. D, Nov., 

1918, pp. 359-369, pis. 1, 2. 

Describes: Holarchus maculatus^ and Holarchus burksi. 

1919a New or rare Philippine reptiles. Philip. Journ. Sci., Vol. XIV, No. 1 
Jan., 1919, pp. 105-125, pi. 1, 2; text figs. 1-4. 

The following species are described : 

Typhlops luzonenaia Lepidodactylus naujanensis 

Typhlops manilae Gekko mindorensis 

Typhlops longicauda Siaphos kcmpi 

Typhlops rugosa Sphenomorphus Icdnickyi 

Trimereaurus mcgregori Sphenomorphus llanosi 

1919b Ipon fisheries of Abra River. Philip. Journ. Sci., Vol. XIV, No. 1, Jan 

1919, pp. 127-130. 

1920a Philippine turtles. Philip. Joum. Sci., Vol. 16, No. 2, Feb., 1920, pp. 111- 
144, pis. 1-7. 

Heoaemya leytenaia described. 
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1920b 'hilippine Amphibia. Philip. Journ. Sci., Vol. 16, No. 3, March, 1620, 
pp. 213^9, pis. 1-10; text figs. 1-9. Errata pp. 649-660. 


Describes: 

Rana moodiei 
Rana parva 
Rana dubita 
Rana guerreroi 
Rana sanchezi 
Rana suhiensis 
Rana philippinensis 
Rana grandocula 
Rana melanomenta 
Hazelia 


Hazelia spinoaa 
Philautus hazelae 
PhUautus montanus 
Comujer laticeps 
Chapenna hcyeri 
Ckaperina viaaya 
Nectophryne lighti 
Mcgalophrys f^tejnegeri 
Meqalophrys ligayae 
Ichthyophis weberi 


1921 Amphibians and turtles of the Philippine Islands. Department of Agri- 
culture and Natural Resources, Bureau of Science, Manila, Publication, 
No. 15, Dec., 15, 1921, pp. 1-193, pis. 1-17; text figs. 1-9. 


1922a The snakes of the Philippine Islands. Department of Agriculture and 
Natural Resources, Bureau of Science, Manila, Publication. No. 16, Feb. 
11, 1922, pp. 1-312, pis. 1-37; text figs. 1-32. 


The following species arc described: 


Typhlops dendrophis 
Typhlops mindanensis 
Calamaria sulucnsis 
Calamaria tropica 
Boiga dendrophxla divcigens 


Dryophis grist us 
Dryophis pieocularis 
Naja naja philippinensis 
H emibungarus mcclungi 


1922b Additions to the herpetological fauna of the Philippine Islands, I. Philip. 
Journ. Sci., Vol. 21, No. 2, Aug., 1922, pp. 161-206, pis. 1-7. 

Type descriptions of the following species are given: 


Rana mcmlh 
Comujer comutus 
Philautus polillensis 
Philautus tvilliamsi 
Philautus zamboangensis 
Philautus basilaneiisis 
Kaloula ncgrost nsis 
Kaloula kalingensis 
Kaloula rigida 


Bujo mcgregori 
Gekko porosus 
Gekko smaragdinus 
Sph^nomorphus bakeri 
fiiaphos herrei 
Dryocalamus mccroryi 
Calamaria joloinsis 
Pseud orhabdium minutum 
Typhlogeophis ater 


1922c Additions to the herpetological fauna of the Philippine Islands, II. 
Philip. Journ. Sci., Vol. 21, No. 3, Sept., 1922, pp. 257-303, pis. 1-4. 

The following type descriptions appear: 

Rana igorota Comujer subterrestris 

Rana yakani Polypedates linki 

Rana tajti Sphenomorphus beyeri 

Micrixalus diminutiva Tropidophorus stejnegeri 

Comujer rivularis Matrix barbouri 

Comujer montanus 


1922d The lizards of the Philippine Islands. Department of Agriculture and 
Natural Resources, Bureau of Science, Manila, Publ. No. 17, Dec. 7, 
1922, pp. 1-269, pis. 1-23; text figs. 1-53. 

The following described as new: 

Calotes marmoratus sanchezi Sphenormorphus jagorii grandis 

Sphenomorphus jagorii Brachymeles boulengeri 

divergens 
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1022e Herpetological fauna of Mount Makiling. The Philippine Agriculturist, 
Vol. XI, No. 6, Dec., 1922, pp. 127-139. 

Note. — The last phrase in this article reads, “one lizard Gonyocephalus 
hitorqufs Peters.” An entire line was dropped. This should read, one 
lizard Gonyocephalus sp. (young) and one specimen of a small snake, 
Calamaria hitorques Peters.”) 

1923 Additions to the Herpetological fauna ot the Philippine Islands, III. 
Philip. Joum. Sci., Vol. 22, No. 5, May, 1923, pp. 515-557, pis. 1-3. 

The following type descriptions appear : 

Ichthyophis glandulomis Snhenomorphus siejnegeri 

Rana woodworthi Cyclocorus nuchalis 

Rana acanthi Calamaria polillensns 

Rann micrixalus Calamaria hollaridi 

Lepidodactylua herrei Bo^ga schultzci 

Mabuya bontocensis 

1924 I with Noble, G. Kingsley]. A new genus of discoglossid frogs from the 
Philippine Islands. Amer. Mus. Nov., No. 121, June 23, 1924, pp. 1-4, 
text fig. 1. 

The genus Barbourula, and Barbounda busuangcnsis are described. 

1925 Additions to the herpetological fauna of the Philippines, IV. Philip. 
Journ. Sci., Vol. 26, No. 1, Jan. 1925, pp. 97-111. 

The following species are described: 

Mabuya engeli Brachymvles pathfiaderi 

Insulasaurus Brachymvles wrighti 

Insulasatmis wrighti Holarchus perkinsi 

1928 Amphibians, lizards, and snakes of the Philippines. From, Distribution 
of Life in the Philippines. Dept, of Agriculture and Commerce, Bureau 
of Science, Manila, Monograph No. 21, 1928, pp. 214>242, pis. 27-32; text 
figs. 51-56. 

1930a A revised checklist of the snakes of Kansas. Univ. Kansas Sci. Bull., 
Vol. XIX, No. 5, 1929 (1930), i)p. 53-62. 

1930b List of reptiles and batrachians of Morton County, Kansas, reporting 
species new to the state fauna. Univ. Kansas Sci. Bull., Vol. XIX, No. 
6, 1929 (1930), pp. 63-65. 

1930c A sjiecies of lizard new to the fauna of the United States: Eumeces 
calliccphalus Bocourt. Univ. Kansas Sci. Bull., Vol. XIX, No. 7, 1929 
(1930), pp. 67-69. 

1931a Notes on two specimens of the rare snake Ficimia cana, and the descrip- 
tion of a new species of Ficimia from Texas. Copeia, 1931, No. 1, March 
31, pp. 4-7. 

Ficimia streckeri is described. 

1931b The discovery of a lizard Sceloporus torquatus cyanogenys Cope in 
Texas, new to the fauna of the United States. Proc. Biol. Soc. Washing- 
ton, Vol. 44, Oct. 17, 1931, pp. 129-132. 

1932a Leptodactylus albilabris (Gunther) : A species of toad new to the fauna 
of the United States. Univ. Kansas Sci. Bull., Vol. XX, No. 11 1932 
(Oct. 1), pp. 243-245. 

1932b The toad Bujo marinus (Linnaeus) in Texas. Univ. Kansas Sci. Bull, 
[with Wright, John S.I Vol. XX, No. 12, 1932 (Oct. 1), pp. 247-249. 
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1932c Eumeces inezpectatm: A new American lizard of the family Scincidae. 
Univ. Kansas Sci. Bull., Vol XX, No. 13, 1932 (Oct. 1), pp. 261-269, pis. 
XVII-XVIII. 

Eumeces inexpectatus described. 

1932d Eumeces laticeps: A neglected species of skink. Univ. Kansas Sci. Bull., 
Vol. XX, No. 14, 1932 (0( 1. 1), pp. 263-271, pis. XIX, XX. 

1933a Two new Mexican skinks of the genus Eumeces. Proc. Biol. Soc. Wash- 
ington, Vol. 46, June 30, 1933, pp. 129-138, 2 text figs. 

Eumeces ochoterenae and Eumeces copei are described. 

1933b Notes on type specimens of reptiles and amphibians in the “Alfredo 
Dug^s” Museum, Guanajuato, Mexico. Copeia, 1933, No. 2, July 20, 
p. 97. 

1933c New Species of skinks from Mexico. Proc. Biol. Soc. Washington, Vol. 
46, Oct. 26, 1933, pp. 175-182, figs. 1, 2. 

Describes : Eumeces parvulus and Eumeces parviauriculatiis. 

1934a Notes on Chinese reptiles and amphibians. Lingnan Science Journ. 
Canton, China, Vol. 13, No. 2, April 18, 1934, pp. 297-310. 

Rana lighti described. 

1934b Zoological results of the third De Schauensee Siamese Expendition, Part 
III. Amphibians and Reptiles. Proc. Acad. Nat. Sci. Philadelphia, Vol. 
LXXXVI, June 13, 1934, pp. 281-310, pi. 17; text figs. 1-4. 

The following species are described : 

Matrix deschauenseei Microhyla fowleri 

Draco diver gens 

1934c Philippine land mammals. Bureau of Science Monograph. No. 30, June 
30, 19^, pp. 1-548, pis. 1-25; text figs. 1-25. 

The following mammals are described: 

Pachyura palawanensis 
Crocidura parvacauda 
Ciocidura palawanensis 
Macroglossus fr^ictivorus 
Pteropus tablasi 
Cynopterus archipelagus 
Megacrops wetmorei 
Eonycteris longicauda 
Emballonura alecto 
palawanensis 
Rhinolophus hunkeri 
Hipposideros wrighti 
Hipposideros dindema 
anderseni 

1934d Notes on two collections of Hainan reptiles and amphibians. Lingnan 
Sci. Journ. (Canton, China), Vol. 13, No. 3, July 30, 1934, pp. 465-474. 

1934e A new species of lizard from Mexico. Univ. Kansas Sci. Bull., Vol. XXI, 
No. 5, 1933 (Nov. 27, 1934), pp. 257-267, pis. XXIV, XXV. 

Eumeces indvbitus is described. 

1934f Observations on the courtship of turtles. Univ. Kansas Sci. Bull., Vol. 

* XXI, No. 6, 1933 (Nov. 27, 1934), pp. 269-271. 

1935a A new skink from Mexico. Zool. Ser. Field Mus. Nat. Hist., Vol. XX, 
No. 10, May 15, 1935, pp. 77-80, fig. 7. 


Myotis jeannei 
My Otis patriciae 
Myotis browni 
Myotis herrei 
PillLIPPINOPTERUS 
Philippinopterus lanei 
Nannosciurus luncefordi 
R ait us palawanensis 
Rattus mindanensis tablasi 
Inrulaemub 

Insulacmus calamianensis 
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ld35b Coleonyz faaciatus, a neglected species of gecko, Univ. Kansas Sci. Bull., 
Vol. XXII, No. 9, 1936 (Nov. 15), pp. 203-206. 

1936c Arkansas amphibians and reptiles in the Kansas University Museum, 
Univ. Kansas Sci. Bull., Vol. XXII, No. 10, 1935 (Nov. 16), pp. 207-218. 

1936d A new species of the genus Eumeces from New Mexico. Univ. Kansas 
Sci. Bull., Vol. XXII, No. 11, 1925 (Nov. 15), po. 219-223, fig. 1. 

Eumeces gaigei described. 

1936a Notes on a small horpetological collection from Western Australia. 
Tran. Kansas Acad. Sci., Vol. 38, 1935 (April 25, 1936), pp. 341-344. 

1936b Proposed changes in the nomenclature of the scincoid lizard genus 
Eumeces. Trans. Kansas Acad. Sci., Vol. 38, 1935 (Apr. 25, 1936), pp. 
345-347. 

1936c Description of a new Sonoran snake of the genus Ficimia, with notes on 
other Mexican species. Proc. Biol. Soc. Washington, Vol. 49, May 1, 
1936, pp. 61-64. 

Type description of Ficimia desertorum. 

1936d The rediscovery of the lizard Eumeces altamirani (Dug6s) with notes on 
two other Mexican species of the genus. Proc. Biol. Soc. Washington, 
Vol. 49, May 1, 1936, pp. 55-58. 

1936e A taxonomic study of the cosmopolitan scincoid lizards of the genus 
Eumeces with an account of the distribution and relationships of its 
species. Univ. Kansas Sci. Bull , Vol. XXIII, No. 1, 1935 (Aug. 15, 
1936), pp. 1-643, pis. I-XLIII; figs. 1-84. 

Eumeces gilberti rubricaudatus is described. 

1936f Una nueva fauna de batracios anuros del Plioceno Medio, de Kansas. 
Anales Inst. Biol,, (Mexico) Tomo VII, No. 4. 1936, pp. 513-529, Lam. 
1 , 2 . 

The following fossil forms are described: 
i^caphiopus pliobatrachus Bufo arenarius 

Bujo hibbardi 

1936g Notes and comments on certain American and Mexican snakes of the 
genus Tantilla, with descriptions of new species. Trans. Kansas Acad. 
Bci. Vol. 39, 1936, pp. 336-348, text fig. 1-6. 

Describes: Tantilla hobartsmithi, Tantilla brevissima, Tantilla mar- 
tindelcampoi, 

1936h New species of amphibia from Mexico. Tran. Kansas Acad. Sci., Vol. 39, 
1936 ( ), pp, 349-363, pis. 1-2. 

Type descriptions of Leptodactylus occidentalis, Eleutherodactylus 
pygmaeus, EleutherodactyliLS hobartsmithi, 

1937a Two new lizards of the genus Leiolopisma from Mexico, with comments 
on another Mexican species. Copeia, 1937, No. 1, April 10, pp. 5-11. 

Leiolopisma sUvicolum and Leiolopisma forbesorum are described. 

1937b New species of hylid frogs from Mexico with comments on the rare 
Hyla bisiincta Cope. Proc. Biol. Soc. Washington, Vol. 50, April 21, 1937, 
pp. 43-54, pis. n. III. 

Hyla robertmertensi, Hyla pinorum and Hyla erythromma are de- 
scribed. 

1937c A new snake of the genus Sonora from Mexico, with comments on S. 
michoacanensis, Herpetologica, Vol. 1, July 15, 1937, pp. 69^72, pis. VI, 
VII. 

TVpe description of Sonora erythrura. 
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1938a Notes on the herpetological fauna of the Mexican state of Sonora. Univ. 
Kansas Sci. Bull., Vol. XXIV, No. 19, 1936 (Feb. 16, 1938), pp. 476-503, 
pi. XLIII. 

CnemidophonLs burti described. 

1938b Notes on the herpetological fauna of the Mexican state of Sinaloa. Univ. 
Kansas Sci. Bull., Vol. XXIV, No. 20, 1936 (Feb. 15, 1938), pp. 605-637, 
pis. XLIV-XLVI. 

Type description of Bufo kelloggi and Trimorphodon paucimaculata. 

1938c Does the amphisbaenid genus Bipes occur in the Stated States? Copeia, 

1938, No. 4, December 10, p. 202. 

1939a On North American snakes of the genus Lcplotyphlops. Copeia, 1939, 
No. 1, March 9, pp. 1-7, pi. 1. 

Leptotyphlops hressoni is described. ^ 

1939b Two new species of the genus Anomalepis Jan, with a proposal of a new 
family of snakes. Proc. New England Zool. CJlub., Vol. XVII, June 26, 

1939, pp. 87-96, pi. V. 

Family ANOMALEPIDAE and Anomalepis dcntaius, Anomalepis 
aspinosus are described. 


1939c [with Smith, Hobart M.] Miscellaneous notes on Mexican snakes. Univ. 
Kansas Sci. Bull., Vol. XXV, No. 13, 1938 (July 10, 1939), pp. 239-258, 
pi. XXIII; text figs. 1-4. 

Gcophis blanchardi is described. 


1939d Concerning Mexican Salamanders. Univ. Kansas Sci. Bull., Vol. XXV, 
No. 14, 1938 (July 10, 1939), pp. 259-313, pis. XXIV-XXIX. 

The following species are described as new : 

Amhystoma schmidti Oedipus smithi 

Oedipus rohertsi Oedipus qigantcus 

Oedipus altamontanus Oedipus manni 

Oedipus multidentata 

1939e. Notes on the Mexican snakes of the genus Leptodeira with a proposal of 
a new snake genus. Pseud oleptodeira. Univ. Kansas Sci. Bull., Vol XXV, 
No. 15, 1938 (July 10, 1939), pp. 315-355, pis. XXX-XXXIV; text figs. 
1-7. 

Pseudoleptodeira nov. gen. described, also Leptodeira bressoni, and 
Leptodeira smithi. 


1939f On the Mexican snakes of the Genera Trimorphodon and Hypsiglena. 
Univ. Kansas Sci. Bull., Vol XXV, No. 16, 1938 (July 10, 1939), pp. 357- 
383, pis. XXXV-XXXVIII; text fig. 1. 

Hypsiglena torquata dunklei is described. 


1939g New species of Mexican tailless amphibia. Univ. Kansas Sci. Bull., Vol. 
XXV, No. 17, 1938 (July 10, 1939), pp. 385-405, pis. XXXIX-XLI; text 
figs. 1-2. 

Type descriptions of the following: 

Hyla arborescandens Eleutherodactylus cactorum 

Hyla rickardsi Rann sierramadrensis 

Eleutherodactylus natator 


1939h A new anuran amphibian from the Pliocene of Kansas. Univ. Kanw 
Sci. Bull., Vol. XXV, No. 18, 1938 (July 10, 3939), pp. 407-419, pis. XLII- 
XLV. 


Type description of Scaphiopus studeri. 
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1939i Frogs of the Hyla eximia group in Mexico, ^th 

species. Univ. Kansas Sci. Bull., Vol. XXV, No. 19, 19^ (July 10, 1939), 
pp. 42U45, pis. XLVI.XLVIII. 

Hyla cardenad and Hyla wrightorum are described. 


19S9j A new bromeliad frog. Copeia, 1939, No. 2, July 12, pp. 97-100, fig. 1. 
Hyla bromeliana described. 


1939k A new species of the lizard genus Lepidophyfiia from Mexico. Copeia, 
1939, No. 3, Sept. 9, pp. 131-133, figs. 1-2. 

Lepidophyma sylvatica is described. 


1940a A new eleutherodactylid frog from Mexico. Proc. New England Zool. 
Club, Vol, XVIII, Jan. 24, 1940, pp. 13-16, pi. I, II. 

Eleutherodactylus balrachylua is described. 

1940b A new Rhyaco^redon (Caudata) from western Mexico. Herpetologica, 
Vol. 1, No. 7, Jan. 29, 1940, pp. 171-176, pi. XVII. 

Rhyacosiredon rivularis is described. 


1940c Two new snakes of the genus Thamnophis from Mexico. Herpetologica, 
Vol. 1, No. 7, Jan. 29, 1940, pp. 183-189, pi. XIX; text figs. 1-2. 

Thamnophis halophilus and Thamnophis vburaius are described. 


1940d A new bromeliad frog from northwestern Michoacan. Copeia, 1940, No. 
1, March 30, pp. 18-20, fig. 1. 

Hyla smaragdina is described. 


1940e Two new anurnn amphibians from Mexico. Proc. U. 8. Nat. Mus., Vol. 
89, No. 3093, 1940, pp. 43-47, pis. 1-3. 

Syrrhophus smithi and Hyla dendroscarta are described. 


1940f A new Syrrhophus from Guerrero, Mexico. Proc. Biol. Soc. Washington, 
Vol. 53, Oct. 7, 1940, pp. 95-98, pi. 1. 

Syrrhophus pipilans is described. 

1940g Palatal sesamoid bones and palatal teeth in Cnemidophorus, with notes 
on these teeth in other saurian genera. Proc. Biol. Soc. Washington, Vol. 
53, Oct. 7, 1940, pp. 119-124, i)l. II. 

1940h [with Knobloch, Irving W.] Report on an herpetological collection from 
the Sierra Madre Mountains of (Chihuahua. Proc. Biol. Soc. Washington, 
Vol. 53, Oct. 7, 1940, pp. 125-130. 


1940i New species of Mexican Anura. Univ. Kansas Sci. Bull., Vol. XXVI No 
11, 1939 (Nov. 27, 1940), pp. 385-405, pis. XLIII and XLIV; text figs. 1-8! 

Describes: 

Hyla hazelae Syrrhophus latodactylus 

Hyla robustofemora Eleutherodactylus vocalis 

Hyla robertsorum 


1940j New salamanders from Mexico, with a discussion of certain known forms. 
Univ. Kansas Sci. Bull., Vol. XXVI, No. 12, 1939 (Nov. 27, 1940) do 
407-439, pis. XLV-XLVIII ; text figs. 1-5. 


The following species are described : 

Bolitogloasa dimidiata Ambystoma ordinaria 

Thorius pulmonaris Ambystoma amblycephala 

Thorius narisovalis Siredon lermaensis 

Ambystoma bombypella 
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1940k Mexican snakes of the genus Typhlops. Univ. Kansas Sci. Bull., Vol. 
XXVI, No. 13, 1939 (Nov. 27, 1940), pp. 441-444, figs. 1, 2. 

19401 Some Mexican serpents. Univ. Kansas Sci. Bull., Vol. XXVI, No. 14, 
1939 (Nov. 27, 1940), pp. 445-487, pi. XLIX-LII; text figs. 1-9. 
Tropidodipsas guerreroensis is described. 


1940m Herpetological miscellany No. I. Univ. Kansas Sri. Bull., Vol. XXVI, 
No. 15, 1939 (Nov. 27, 1940), pp. 489-571, pis. LIII-LXIII; text figs. 1-7. 

The following species are described as new: 


Bujo gemmifer 
Bujo mazntlancnsis 
Tomodactylus angustidigi-' 
torum 

Tomodactyhis mocrotym- 
panum 

M ICROBATRAC H YLI & 

Microbat rnchyliifi albolabns 
Miciobatrachylus oaxacne 
Microbatrachylns 
Ilyla melanomma 
Ilyla joihcsi 


H ypopachus ovis 
Uyi opachus inacidatvs 
// ypopnch us caprimimus 
Ilyi opachxis alhoventcr 
H ypopnchxis cuneus 
nigroreticulata 

Lcptotyphlops magunmnculata 
Lcp*otyp} lops rufidorsum 
Lcptotyphlops nnsalis 
Lcptotyphlops nter 
Phyllodactylus xnuralis 
Phyllodactylxis magnatuberculaia 


1940n A new frog from the Tarahumara Mountains of Mexico. Copeia, 1940, 
No. 4, Dec. 27, pp. 250-253, fig. 1. 

Elexithcrodactylus tnrahximaraensis described. 

1940o A new Lampropeltis from western Mexico. Copeia, 1940, No. 4, Dec. 27, 
pp. 253-255, text figs. 1-2. 

Lampropeltis hnohlochi described. 

1941a New plethodont salamanders from Mexico. Herpetologica, Vol. 2, No. 3, 
March 25, 1941, pp. 57-65, text figs. 1-5. 

Describes: Bolitoglossa xixiguideniis and Bolitoglossa nrboren. 

1941b Extinct lizards from Upper Pliocene deposits of Kansas. Univ. Kansas 
Publ., State Geol. Surv. Kansas, Bull. No. 38, 1941 Reports of Studies, 
part 5, July 7, 1941, pp. 165-176, figs. 1-6. 

Describes : 

Eumcces striatulus Eumecoides mylocoelus 

Eumecoides Cnemidophorus bilobaius 

Eumecoides hibhardi 


1941c Extinct toads and salamanders from Middle Pliocene beds of Wallace 
and Sherman counties, Kansas. Univ. Kansas Publ., State Geol. Surv. 
Kansas, Bull. No. 38, 1941. Reports of Studies, part 6, July 7, 1941, pp. 
177-196, figs. 1-7. 

Describes the following : 

Scaphiopus antiquus Ooallalabatrachus 

Lanebatrachus Ogallalabatrachus horarium 

Lanebatrachxis martini 


1941 d A new plethodont salamander from New Mexico. Proc. Biol. Soc. 
Washington, Vol. 54, July 31, 1941, pp. 77-80. 

Describes : Plethodon hardii. 

1941 e Two new species of Mexican plethodontid salamanders. Proc. Biol. Soc. 
Washington, Vol. 54, July 31, 1941, pp. 81-86. 

Describes: Bolitoglossa melanomolge and Bolitoglossa galeanae. 
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1041f Some Mexican frogs. Proc. Biol. Soc. Washington, Vol. 64, July 31, 1941, 
pp. 87-94. 

Type descriptions of the following: 

Microbatrachylus lineatia- Eleutherodactylus occidentalis 

«imu8 (nov. nom.) 

Eleutherodactylus saltaior 

1941g Smith, Hobart M. with Taylor, Edward H. A review oj the snakes of 
the genus Fieimia. Joiim. Washington Acad. Sci. Vol. 31, No. 8, Aug. 15, 
1941, pp. 356-368, 1 plate, (fig.), figs. 1-16, Map fig. 17. 

Fieimia ruspator is described. 

1941h Two new ambystomid salamanders from Chihuahua. Copeia, 1941, No. 
3, Sept. 30, pp. 143-146, figs. 1-2. 

Ambysloma rosaceum and Ambystoma fluvinatum are described. 

1941i A new Anuran from the Middle Miocene of Nevada. Univ. Kansas Sci. 
Bull., Vol. XXVII, pt. 1, No. 4, 1941 (Dec.) pp. 61-69, pi. I; text fig. 1. 
Describes the genus Miopelodytes and Miopolodyics gilmorei. 

1941j Herpctological miscellany No. II. Univ. Kansas Sci. Bull., Vol. XXVII, 
pt. 1, No. 7, 1941 (Dec.), pp. 105-139, pis. III-VI; text figs. 1-7. 

The following are described : 

Thorius dubitus Hyla arboricola 

Thorius troglodytes Gvophis rnaculijern 

Bolitoglossa chondrostega Oxyhclu potosiensis 

Bolitoglossa terrestris Crotalus triseriatus gloydi 

1941k New amphibians from the Hobart M. Smith Mexican collections. Univ. 
Kansas Sci. Bull., Vol. XXVII, pt. 1, No. 8, 1941 (Dec), pp. 141-167, pi. 
VII-XI; text figs. 1, A-C. 

Describes the following new forms; 

Bolitoglossa nigrofnaculafa Bolitoglossa nigroflavescens 

Bolitoglossa occidentalis Eleutherodactylus matudae 

Bolitoglossa xolocalcae Eleutherodactylus dorsoconcolor 

1942a Tadpoles of Mexican anura. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. 
1, No. 3, May 15, 1942, pp. 37-55, pis. I-III. 

1942b The frog genus Diaglena, with a description of a new species. Univ. 
Kansas Sci. Bull., Vol. XXVIII, pt. 1, No. 4, May 15, 1942, pp. 57-65, pis. 
IV, V. 

Describes: Diaglena reticulata. 

1942c* New tailless amphibia from Mexico. Univ. Kansas Sci. Bull., Vol. 
XXVIII, pt. 1, No. 5, May 15, 1942, pp. 67-89, pis. VI-IX. 

The following species are described : 

Microbatrachylus montanus Centrolenella viridissima 

Microbatrachylus imitator Hyla rozellae 

Eleutherodactylus mac-^ 
dougalli 

1942d Some geckoes of the genus Phyllodactylus. Univ. Kansas Sci. Bull., Vol. 
XXVIII, pt. 1, No. 6, May 15, 1942, pp. 91-112, text figs. 1-6. 

Describes: 

Phyllodactylus mrtgnus Phyllodactylus darwini 

Phyllodactylus bordai 
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I942e Mexican snakes of the genera Adelophis and Storeria. Herpetologica, 
Vol. 2, No. 4, July 16, 1942, pp. 75-79. 

Describes : Storeria hidalgoenm. 

1942f “Island” Faunas on the Mexican plateau. Proc. Eighth American Scien- 
tific Congress, Vol. 3, Aug., 1942, pp. 503-504. 

1942g. Extinct toads and frogs from the Upper Pliocene deposits of Meade 
County, Kansas. Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 10, 
Nov. 15, 1942, pp. 199-235; pis. XIV-XX. 

Describes : 

Scaphiopus diversys 
Neoscaphiopus 
N eoscapkiopus noblei 
Anchylorana 
Anchlorana moorei 
Anchylorana dubita 
Anchylorana rohmtocondyla 

1942h [with Smith, Hobart M.] Concerning the snake genus Pseudoficimia. 
Univ. Kansas Sci. Bull., Vol. XXVIII, pt. II., No. 12, Nov. 15, 1942, pp. 
241-251, pi. XXI; text figs. 1-4. 

Pseudoficimia pulcherrima described. 

1942i New Caudata and Salientia from Mexico. Univ. Kansas Sci. Bull., Vol. 
XXVIII, pt. II., No. 14, Nov., 15, 1932, pp. 295-323 pis. XXV-XXIX. 

The following species are described : 

Eleutherodactylus holivari Hyln beltrani 

Eleutherodactylus decorntns Hyla pochyderma 

Eleutherodactylus hidaU Rana mcgapoda 

goensis Bolitoglossa lavae 

Syrrhophus modestus 

1942j [with Smith, Hobart M.] The snake genera, Conopsis and Toluca. Univ. 
Kansas Sci. Bull., Vol. XXVIII, pt. II, No. 15, Nov. 15, 1942, pp. 326-363; 
pis. XXX-XXV; text figs. 1-2. 

Describes the following forma: 

Conopsis biserialis Toluca conica 

Toluca megalodon 

1943a [with Hesse, C. J.l A new salamander from the upper Miocene beds of 
San Jacinto County, Texas. Amer. Joum. Sci., Vol. 241, March 1943, pp. 
185-193, fig. 1. 

Describes : Batrachosauroides and Batrachosaur aides dissimulans. 

1943b A new Hylella from Mexico. Proc. Biol. Soc. Washington, Vol. 66, June 
16, 1943, pp. 49-52. 

Describes: Hylella azteca. 

1943c A new ambystomid salamander adapted to brackish water. Copeia, 1943, 
No. 3, Oct. 15, pp. 151-156, text figs. 1-3. 

Describes: Amby stoma subsalsum. 

1943d An extinct turtle of the genus Emys from the Pleistocene of Kansas. 
Univ. Kansas Sci. Bull., Vol. XXIX, pt. II, No. 3, Oct. 16, 1943, pp. 249- 
254, pi. XX. 

Describes : Emys twentei. 

1943e The Mexican lizards of the genus Eumeces with comments on the recent 
literature of the genus. Univ. Kansas Sci. Bull., Vol. XXIX, pt. II, No. 
6, Oct. 15, 1943, pp. 269-300. 


Rana fayeae 
Rana meadensis 
Rana ephipjnum 
Rana rexroadensis 
Rana valida 
Rana parvissima 
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l»43f [with Smith, Hobart M.] A review of the American Sibynophme Snakes 
with a proposal of a new genus. Univ. Kansas Sci. Bull., Vol. AAIA, pt. 
II, No. 6, Oct. 15, m3, pp. 301-338, pis. XXI-XXV; text figs. 1-9. 

Describes: 

Scaphiodontophis Scaphiodontophus cyclurus 

Scaphiodontophis Scaphiodontophis nothus 

alhonuchalis ScaphiodoTitophis caTpiciiictus 

1943g Skin shedding in the salamander Amphiuma means. Univ. Kansas Sci. 
Bull., Vol. XXIX, pt. II, No. 7, 1943, pp. 339-341. 

1943h HenJetological novelties from Mexico. Univ. Kansas Sri. Bull., Vol. 

XXIX, pt. II, No. 8, Oct. 15, 1943, pp. 343-361, pis. XXVI-XXVII. 

Describes : 

Rhyacosiredon leorae Syrrhophns nebulosus 

Bolitoqlossa cochraiiae Tomodactylns nlbolnbris 

Bufo nayaritensis Microhyla mazatlanensis 

Bvfo perplexus 

1944a A new genua and aperies of Mexican frogs. Univ. Kansas Sci. Bull., Vol. 

XXX, pt. I, No. 3. 

Describes; Ptychohyla, and the genotype Ptychohyla ndipoventris. 

1944b Two new species of crotalid snakes from Mexico. Univ. Kansas Sci. Bull., 
Vol. XXX, No. 4. 

Describes: Crotolvs semicornntns and Crofnlvs trnnsversvs. 


1944c A new ambystoinid salamander from the plateau region of Mexico. 
Univ. Kansas Sci. Bull., Vol. XXX, pt. 1, No. 6. 

Describes: Ambystomn qranylosum. 


1944d The hvlid genus Arrodntvs. with comments on Mexican forms. Univ. 
Kansas Sci. Bull., Vol XXX, pt. 1, No. 6. 

Describes: Acrodytvs inflatn. 

1944e Present location of certain herpetological and other types. Univ. Kansas 
Sci. Bull., Vol. XXX, No. 1, pp. 117-187. 

1944f The ge’^era of Mexican plethodontid salamanders. Univ. Kansas Sci. 
Bull., Vol. XXX, No, 1, pp. 189-232. 

1944g [Hobart M. Smith! and . Check list and key to the 

snakes of Mexico. In press. 


1944h with Fohart M. Smith. Summary of the Collections of 

Amp})ibians made in Mexico under the Walter Rathbone Bacon Scholar- 
sliip. In press. 


Describes : 

Ambystoma lacvstris 
Rhyacosiredon zemvonlacnsis 
Pseudoeurycea cephalica 
nibrimembris 
Bxifo angusiipes 


^vrrhophns mbrimncnlata 
ElcxUherodnctylus nvocalis 
Eteutherodactylus conspicuus 
Acrodytes modesta 


1944i Hobart M. Smith with 

bians of Mexico. In press. 


-. Checklist and key to the Amphi- 
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First Supplement 

List of Type Specimens in the EHT-HMS Collection 

(Described by various authors) 

AMPHIBIA 

CAUDATA 

OEDIPUS BROMELIACIA Schmidt. Paratype. 

Paratypes. EHT-HMS, Nos. 27289-27290, topotypes. [Exc. Field Mus.] 
Puhl Zool. Ser. Field Mus Nat. Hist., 20, No. 17, Oct. 31, 1936, pp 159-161, 
fig. 18. 

Type loc. Volcan Tajumulco, 8,000 ft above El Porvenir, San Marcos, 
Guatemala. 

OEDIPUS DUNNI Schmidt. Paratype. 

Paratypes. EHT-HMS, Nos. 27278-27279, topotypes. [Exc. Field Mus.] 
Puhl. Zodl. Ser. Field Mus. Nat Hist., 20, 1933, pp. 16-17. 

Type loc. Mts. W. San Pedro, Honduras. 

OEDIPUS ENGLEHARDTI Schmidt. Paratype. 

Paratypes. EHT-HMS, Nos. 27275-27277, topotypes [Exc Field Mus.l 
Puhl. Zodl. Ser. Field Mus. Nat. Hist , 20, No. 17, Oct. 31, 1936, pp. 156-157, 
fig. 18. 

Type loc. Volcan Atitlan, 7,000 ft. above Olas de Moca, Solola, Guatemala. 
OEDIPUS FLAVIMEMBRIS Schmidt. Paratype. 

Paratype. EHT-HMS, No 27272, topotype. [Exc. Field Mus.] 

Puhl. Zodl. Ser. Field Mus. Nat. Hist., 20, No. 17, Oct. 31, 1936, pp. 158- 
159, fig. 17. 

Type loc. Volcan Tajumulco, 7,200, on trail above El Porvenir. San Marcos, 
Guatemala. 

OEDIPUS FRANKLINI Schmidt. Paratype. 

Pmatyprs. EHT-HMS, Nes 27273-27274, Volcan Atitlan, 7,000 ft., Guate- 
mala (above Olas de Moca). [Ex Field Mus.] 

Puhl Zodl. Ser. Field Mus Nat. Hist., 20, No. 17, Oct. 31, 1936, pp. 159- 
161. fig. 19. 

Type loc. Vclcan Tajumulco, 5,600 ft. elev. on trail above El Porvenir, 
San Marcos, Guatemala. 

OEDIPUS GOEBELI Schmidt. Paratype. 

Paratypes. EHT-HMS, Nos. 29878-29879. topotype**. [Exc. Field Mus.] 
Puhl. Zodl. Ser. Field Mus. Nat. Hist., 20, No, 17, Oct. 31, 1936, pp. 163- 
164, fig. 17. 

Type loc. Volcan Tajumulco, 8,000 ft., on trail above El Porvenir, San 
Marcos, Guatemala. 

OEDIPUS HELMRICHI Schmidt. Paratype. 

Paratype. EHT-HMS, No. 270r3, topotype. [Exc. Field Mus.] 

Puhl. Zodl. Ser. Field Mrs. Nat. Hist., 20, No. 17, Oct. 31, 1936, pp. 152- 
154, fig 18. 

Type loc. Mountains a^ove Finca Samac, west of Coban, Alta Verapaz, 
Guatemala, 5,000 ft. 
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OEDIPUS NA8ALI8 Dunn. raraiype. 

Paratvpes. EHT-HMS, Nos. 27286-27287. [Exc. Field Mus.l 
Fubl. Zool. Ser. Field Mus. Nat. Hist., 12, 1924, p. 97. 

Type loe. Mountains above San Pedro, Honduras. 

OEDIPUS TOWN8ENDI Dunn. Paratype. 

Paratype. EHT-HMS, No. 26662, topotype. [Exc. M. C. Z. Harvard Coll.] 
Publ. Proc. Biol. Soc. Washington, 35, 1922, p. 5. 

Type loc, Cerro de los Estropajos, near Jalapa, Veracruz. 

Salientia 

ATELOPUS SPURRELLI CERTUS Barbour. Paratype. 

Paratypes. EHT-HMS, Nos. 29859, 29859A, topotypes Exc. M. C. Z. 
Harvard College. 

Publ. Occ. Papers Mus Zool Univ. Michigan No. 129, 1923, pp. 15-21. 

Type loc. Mt. Sapo, eastern Panama Republic. 

CHAPERINA PUNCTATA van Kampen Cotype. 

Cotype. EHT-HMS, No 29862, Heuvelbivak, 800 m. “Went-gebirge'' south 
New Guinea. [Exc Zool Mus Amsterdam 1 

Publ Nova Guinea. Rcsultats de [’expedition Scientifique neerlandaise ala 
Nouvclle-Guinee, Vol IX, Zoologie, Liv. 3, 1913, pp. 463-464, pi XI, fig. 7. 
Type loc Went Mt'< and Helwig Mts , south New Guinea. 

CORNUFER BEAUP’ORTI van Kampen =(?) RANA BEAUFORTI (van 
Kampen) ' Cotype. 

Cotype. EHT-HMS No 29864, Waigeu. [Exc. Zool. Mus. Amsterdam.] 
PM. Bijdr. t. (1. Dierk, pt 19, 1913, p 91. 

Type loc. Waigeu I , p]a«t Indian Archipelago. 

DENDR(JBATES MINUTUS VENTRIMACULATUS Shreve. Paratype. 

Paratype. EHT-HMS, No. 29860, Pastaza river, Conelos to Maranon, Ecu- 
ador. [Exc. M. C. Z Harvard Coll.] 

Publ. Occ. Papers Boston Soc. Nat. Hist,, 8, July 30, 1935, pp. 209-218. 

Type loc. Sarayacu, Ecuador. 

ELEUTHERODACTYLUS PARVUS Barbour and Shreve. Paratype. 

Paratype. EHT-HMS, No. 29858, topotype. [Exc. M.C.Z Harvard Coll.] 
Publ. Bull. Mus. Comp. Zool. Har\^ard Coll., 80, No. 9, 1937, pp. 386-387, 
pi. 2, figs. 3-4. 

Type loc. Cueva del Aura, Turquino peak, circa 3,500 ft., Oriente, Cuba. 
ELEUTHERODACTYLUS TALAMANCAE Dunn. Paratype. 

Paratypes. EHT-HMS, Nos. 29873-29874, La Loma, Panama. [Exc. M. C. Z. 
Harvard Coll.] 

Publ. Occ. Papers Boston Soc, Nat. Hist., 5, 1931, p. 385. 

Type loc. Almirante, Panama. 

ELEUTHERODACTYLUS TURQUINENSIS Barbour and Shreve. 

Paratype. 

Paratype. EHT-HMS, No. 29880, topotype. [Exc. M.C.Z. Harvard Coll.] 
Pvhl. Bull. Mus. Comp. Zool. Harvard Coll., 80, No. 9, Sept., 1937 pp 
880^, pi. 3, fig. 1. 

Type loc. Cueva del Aura, Turquino Peak, Oriente, Cuba. 
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ELEUTHERODACTYLUS SPATULATUS Smith. Paratype. 

Patatvpe». EHT-HM8, Nos. 18828 (S. 4474), 18830 (S. 4478). 

Pvbl. Proc. Biol. Soc. Washington, 52, Dec. 16, 1939, pp. 187-190, pi. II, 
figs, i ) 

Type loc. Cuautlapan, Veracruz, Mexico. ColL, H. M. Smith, Jan. 5, 1939. 
GASTROTHECA BOLIVIANA GRISWOLDI Shreve. Paratype. 

Paratypea. EHT-HMS, Nos. 29871-29872, topotypes. [Exc. M.G.Z. Har- 
vard Coll.] 

PvbL Proc. New England Zool. Club, 18, Sept. 13, 1941, pp. 71-83. 

Type loc. Maraynioc, 72km. N.E. Tarma (12,000 ft.), Dept. Junin, Peru. 

HYLA LOQUAX Gaige. Paratype. 

Paratype. EHT-HMS, No. 29842, topotype [Exc. Mus. Zool. Univ. Michi- 
gan.] 

Publ. Occ. Papers Mus Zool , Univ. Michigan, No. 281, June 9, 1934, pp. 1-3. 
Type he. Ixpuc Aguada, north of La Libertad, El Pet4n, Guatemala. 

HYLA PARKERI Gaige. Paratype. 

Paratypes. EHT-HMS, Nos 29867-29868, topotypes. [Exc. Michigan Mus. 
Zool ] 

Publ. Occ Papers Mus Zool , Univ Michigan, No. 207, Sept. 28, 1929, 
pp. 1-3. 

Type loc. Buenavista, Dept. Santa Cruz, Bolivia, S. A. 

HYLA SANGUINOLENTA van Kampen. Cotype. 

Cotype. EHT-HMS, No 29866, Lorentz River (Noord-fluss), south New 
Guinea. [Exc. Zool. Mus. Amsterdam ] 

Publ. Nova Guinea Resultats de TExpcdition Scientifique neerlandaise k la 
Nouvelle-Guinee, Vol IX, Zoologie, 1909, pp. 33-34, pi. II, fig. 3. 

Type loc. “Noord-Fluss bei Bivac Insel; Noord-Fluss; Noord-Fluss bei 
Sabang,^’ south New Guinea Coll, Lorentz Expedition, 1907. 

HYLOXALUS PANAMANSIS (sic) Dunn. Paratype. 

Paratype. EHT-HMS, No. 29729, topotype [Exc. M.C.Z. Harvard Coll.] 
Publ. Occ. Papers Boston Soc. Nat. Hist , 8, June 7, 1933, pp. 69-71. 

Type he, El Valle de Anton, Province of Panama. 

PELOPHRYNE ALBOTAENIATA Barbour. Paratype. 

[Paratype.] EHT-HMS, No. 29845, Thumb Peak, Palawan, P. I. Topo- 
type [not designated as paratype but collected at same spot, the same day 
(Oct. 17, 1923)]. 

Publ. Proc. Biol. Soc. Washington, 51, Nov. 3, 1938, pp. 194-195, fig. 

Type he. Elevation, 4,500 ft , Thumb Peak, Palawan, P. I. 

PHANEROTIS NOVAE-GUINEA van Kampen. Cotype. 

Cotype. EHT-HMS, No. 29861, Merauke, south New Guinea. [Exc. Zool, 
Mus. Amsterdam.] 

Publ. Nova Guinea. Resultats de Texp^dition Scientifique neerlandaise k la 
Nouvelle-Guinee, Vol. IX, 1919, p. 36, pi. 2, fig. 4. 

Type loc. Merauke, south New Gumea. 

12--1838 
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PHYLLOBATES FLOTATOR Dunn. Paratype. 

Paralypes. EHT-HMS, Nos. 29726, 29727, 29736, topotypes. [Exc. M.C.Z. 
Harvard Coll.] 

PM. Occ. Papers Boston Soc. Nat. Hist., 5, 1931, p. 389. 

Type loc. Barro Colorado I, Canal Zone. 

RANA KOHCHANGAE M. Smith. , Cotype. 

Cotype. EHT-HMS, No. 29884, topotype. [Exc. Malcolm Smith.l 
Publ. Joum. Nat. Hist. Siam, IV, No. 4, July 25, 1922, pp. 223-225. 

Type loc. Koh Chang I. (Chang I.), Inner Gulf of Siam. 

RANA MICROTYMPANUM van Kamprn. Cotype. 

Cotype. EHT-HMS, No. 29865, Loka, near Bonthain, Celebes (one of 6 
cotypes). [Exc. Zool. Mus. Amsterdam.] 

Puhl. Zool. Ergebnisse einer reise in Niederlandisch Ost-Indien herausge- 
geben von Dr. Max Weber, Bd. IV, Heft. 2, 1907, pp. 386-388, pi. XVI, fig. 2. 
Type he. Loka bei Bonthain, Celebes. ColL, M. Weber. 

RANA MILLETTI M. Smith. Cotype. 

Cotype. EHT-HMS, No. 29886, Langbian, South Annam. [Exc. Malcolm 
Smith.] 

Publ. Proc. Zool. Soc. London, 1921 (June), pp. 432-433, pi. II, fig. 2. 

Type loc, Dalat, South Annam. 

RANA MONTIVAGA M. Smith. Cotype. 

Cotype. EHT-HMS, No. 29885, Langbian Plateau, south Annam. [Exc. 
Malcolm Smith.l 

Publ. Proc. Zool. Soc. Ivondon, 1921 (June), pp. 436-437, pi. I, fig. 2. 

Type loc. Dalat, Langbian Plateau, south Annam. 

SYRRHOPUS (sic) CARYOPHYLLACEUS Barbour [=: Eleutherodactylus 
caryophyllaceus (Barbour)]. Paratype. 

Paratypes. EHT-HMS, Nos. 29869-29870, topotypes. [Exc. M. C. Z., Har- 
vard Coll.] 

Publ. Proc. New England Zool. Club, 10, Mar. 2, 1928, p. 28, pi. 2, fig. 1. 
Type loc. La Loma, W. Panama. 

SYRRHOPUS (sic) JUNINENSIS Shreve. ' Paratype. 

Paratype. EHT-HMS, No. 29866, topotype. [Exc. M. C. Z., Harvard Coll.] 
PM. Journ. Washington Acad. Sci., 28, No. 9, Sept. 15, 1938, pp. 406-407. 
Type loc. Cascas, near Huasahuasi, Dept. Junin, Peru. 

XENORHINA CJCELLATA van ICampen. Cotype. 

Cotype. EHT-HMS, No. 29863, Hellwig Mts., south New Guinea, (one of 
three cotypes). [Exc. Zool. Mus. Amsterdam.] 

Publ. Nova Guinea. R^sultats de TExpedition scientifique n^erlandaise k 
la Nouvelle-Guin4e, Vol. IX, Zoologie, Liv. 3, 1913, p. 461, pi. XI, figs. 4, 6. 

Type loc. Hellwig Mts., about 2,500 m., south New Guinea. Coll, van 
Kampen. 
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REPTILIA 

Lacertilia 

ANOLIS DUNNI Smith. Holotype. 

Type. EHT-HMS, No. 11129. Orig. EHT-HMS Field No. 1606. 

Puhl. Copeia, 1936, No. 1 (May 10), p. 9. 

Type loc. Between Rinc6n and Cajones [near Agua del Obispo], Guerrero, 
Mexico. Coll., E. H. Taylor, July 1, 1932. 

ANOLIS MEGAPHOLIDOTUS Smith. Holotype. 

Type. EHT-HMS, No. 11149. Orig. EHT-HMS Field No. 1500. Para- 
types. EHS-HMS Nos. 11141-11144, topotypes. 

Puhl. Trans. Kansas Acad. Sci., 36, 1933, pp. 318-320. 

Type loc. Between Rinc6n and Cajones [Agua del Obispo], Guerrero, Mex- 
ico. Colls., H. M. Smith and E. H. Taylor, July 1, 1932. 

GERRHONOTUS LEVICOLLIS CILIARIS Smith. Paratype. 

Paraiypes. EHT-HMS, Nos. 10418-10421, San Felipe, Guanajuato, Mexico. 
Puhl. Proc. U. S. Nat. Mus., 92, 1942, pp. 365-367. 

Type loc. Sierra Guadelupe, Coahuila, Mexico. 

I.EIOLOPISMA ASSATUM TAYLORI Oliver. Paratype. 

Paratypes. EHT-HMS, Nos. 10057-10068, km. 350, Agua del Obispo, Guer- 
rero; Nos. 10048, near Mazatlan, 12 mi. S. Chilpancingo, Guerrero. 

Publ. Occ. Papers Mus. Zocil. IJniv. Michigan, No. 360, Nov. 20, 1927. 
Type loc. Santiago, Colima, Mexico. 

LEPIDOBLEPHARIS BARBOURI Noble. Paratype. 

Paratype. EHT-HMS, No. 29737-29738, Bella Vista, N.W. Perd. [Exc. 
M.C. Z. Harvard Coll.] 

Puhl. . 

Type loc. . 

LEPIDOPHYMA SMITHII TEHUANAE Smith. Paratype. 

Paratype. EHT-HMS, No. 28136, Tres Cruces, Oaxaca, Mexico. 

Puhl. Proc. U. S. Nat.' Mus., 92, 1942, pp. 377-378. 

Type loc. Cerro Arenal, 30 km. W. Tehuantepec, Oaxaca. 

LYGOSOMA CHERRIEI STUARTI Smith. Paratype. 

Paratype. EHT-HMS, No. 29881 (HMS, No. 1780), Potrero Viejo, Veracruz, 
Mexico. 

Puhl. Proc. Biol. Soc. Washington, 54, Dec. 8, 1941, p. 181. 

Type loc. Potrero Viejo, Veracruz, Mexico. 

PHYLLODACTYLUS HOMOLEPIDURUS Smith. Holotype. 

Type. EHT-HMS, No. 10853. Originally Field No. 146. Paratypes. EHT- 
HMS, Nos. 10849-10850, topotypes; Nos. 10851-10852; 10854-10874, Guaymas 
and La Posa; Nos. 10875-10876, betweeen Empalme and Guaymas, Sonora. 

Publ. Univ. Kansas Sci. Bull., XXII, No. 6, 1936 (Nov. 15), pp. 121-125, 
pi. XXV, fig. 2; text fig. lA. 

Type loc. Five mi. S.W. Hermosillo, Sonora, Mexico. Coll., Edward H. 
Taylor, June 22, 1934. 
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PHYLLODACTYLUS LANEI Smith. Holotype. 

Type. EHT-HMS, No. 10942. Originally EHT-HMS, Field No. 1461. 
Paratypes. EHT-HMS, No. 11015-11022, 1 mi. N. Organos, Gro.; 11023-11034, 
Tieira Colorado, Gro. 

Publ. Univ. Kansas Sci. Bull., Vol. XXII, No. 6, 1935 (Nov. 15), pp. 125- 
132, pi. XXV, fig. 3, text fig. IB. 

Type loc. Near Tierra CoJorada, Guerrero,* Mexico. Colls., Edward H. 
Taylor and Hobart M. Smith, June 30, 1932. 

[Certain of the original series of paratypes have been referred to Phyllo^ 
dactylus magna Taylor.] 

PHYLLODACTYLUS MAGISTER Noble. Paratype. 

Paratypes, EHT-HMS, Nos. 29739-29740, topotypes. [Exc. M. C. Z. Har- 
vard Coll.] 

Pvhl. Ore. Papers Boston Soc. Nat. Hist., 5, 1924, p. 110. 

Type loc. Perico, Chinchipe R., Peru. 

SCELOPORUS AENEUS BICANTHALIS Smith. Holotype. 

Type. Field Mus., No. . Orig. EHT-HMS, No. 7939. Paratypes, 

EHT-HMS, Nos. 7919, 7933, 7935, topotypes. 

Publ Occ. Pap. Mus. Zodl., Univ. Mich., No. 361, Dec. 15, 1937, pp. 6-8. 
Type loc. Cofre de Perote, near Cruz Blanca, Veracruz, Mexico. Coll, 
Edward H. Taylor. 

SCELOPORUS CAUTUS Smith. Holotype. 

Type. Field Mtis., No. . [Orig. EHT-HMS, No. 13027.] Paratypes. 

EHT-HMS, Nos, 13025, 30 mi. N. Matehuala S. L. P.: Nos. 13051, 53, La Colo- 
rada, Zac.; 13055, 57, 59, 01, 10 mi. S. Majoma, Zac. 

Publ Occ. Pap. Mus. Zool., Univ. Michigan, No. 387, Oct. 31, 1938, pp. 2-7. 
Type loc. Thirty mi. N.El Salado (San Luis Potoai) in the state of Coa- 
huila, Mexico. Colls., E. H. Taylor and Hobart M. Smith, Aug. 21, 1932. 

SCELOPORUS CARINATUS Smith. Holotype. 

Type. Field Mus., No. . Orig. EHT-HMS, Field No. 4866. 

Publ. Proc. Biol. Soc. Washington, 49, July 3, 1936, pp. 89-92, pi. II, figs. 2, 3. 
Type loc. Near Tuxtla Gutierrez, Chiapas, Mexico. Colls., E. H. Taylor 
and Hobart M. Smith, Sept. 4, 1935. 

SCELOPORUS EDWARDTAYLORI Smith. Holotype. 

Type. EHT-HMS, No. 8331. [Orig. EHT-HMS, No. 4221.1 Paratypes. 
8311, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, Totolapam, Oaxaca; 8333, topotype. 
Publ. Herpetologica, Vol. 1, 1936, pp. 6-8. 

Type loc. Near Ixtepec (San Gerdnimo), Oaxaca, Mexico. Colls., E. H. 
Taylor and H. M. Smith, Aug. 7, 1935. 

SCELOPORUS FORMOSUS SCITULUS Smith. Holotype. 

Type. EHT-HMS, No. 26962. Paratypes. EHT-HMS, Nos. 26956-26961; 

26963-26975. 

Publ. Proc. U. S. Nat. Mus., 92, 1942 (No. 3153), pp. 352-354. 

Type loc. Omilteme, Guerrero [about 4 mi, E.]. Coll., E. H. Taylor, Aug. 
2-4, 1940. [Richard C. Taylor did not collect at Omilteme.] 
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SCELOPORUS HORRIDUS ALBIVENTRIS Smith. Holotype. 

Type, EHT-HMS, No. 8519. Faratypes, 8511A, B, 13, 15, 17, topotypes. 
Publ. Zool. Ser. Field Mue. Nat. Hist., 26, July 21, 1939, pp. 108-110. 

Type loc. Tepic, Nayarit, Mexico. 

SCELOPORUS JARROVII IMMUCRONATUS Smith. Holotype. 

Type, EHT-HMS, No. 9358A. [Orig. EHT-HMS, Field No. 500.1 EHT- 
HMS, Nos. 5357-9367 (uneven numbers only), topotypes. 9368-9378, uneven 
numbers only, 25 mi. S. Jacala, Hgo. 

Publ. Copeia, 1936 (Dec. 31), pp. 223-227. 

Type loc. Ten mi. N. El Pinalito, Hidalgo, Mexico. Colls., Edward H. 
Taylor and Hobart M. Smith, June 15, 1932. 

SCELOPORUS JARROVII OBERON Smith and Brown. Para type. 

Paratypes. EHT-HMS, Nos. 26916-26939, Mt. Zapaliname, near Saltillo, 
Coahuila, Mexico. 

Publ.. Zool. Ser. Field Mus Nat. Hist , 24, No. 23, Aug. 30, 1941, pp. 253- 
257, fig. 24. 

Type loc. Arteaga, Coahuila, Mexico. 

SCELOPORUS JARROVII SUGILLATUS Smith. Paratype. 

Paratypes. EHT-HMS, Nos, 22311-22321. 

Publ. Proc. U. S. Nat. Mus., 92, 1942, pp. 357-359. 

Type loc. Lake No. 4, Zempoala, Mexico, Mexico. 

SCELOPORUS LINEOLATERALIS Smith. Holotype. 

Type. Field Mus., No. — . Orig EHT-HMS, Field No. 4323. Paratypes. 
Uneven numbers, EHT-HMS, between 9380-9404. 

Publ. Proc. Biol. Soc. Washington, 49, July 3, 1936, pp. 92-95. 

7'ype loc. Six miles N.E. Pedricena, Durango, Mexico. Colls., Edward H. 
Taylor and Hobart M. Smith, Aug. 27, 1932. 

SCELOPORUS LUNDELLI GAIGEAE Smith. Paratype. 

Paratype. EHT-HMS, No. 9943, topotype. 

Publ. Zool. Ser. Field Mus. Nat. Hist., 26, July 27, 1939, pp. 71-74. 

Type loc. Merida, Yucatan, Mexico. 

SCELOPORUS LUNDELLI LUNDELLI Smith. Paratype. 

Paratypes. EHT-HMS, Nos. 9945, 47, 49, 51, 53, 55, Balchacaj, Campeche. 
Publ. Zool. Ser. Field Mus, Nat. Hist., 26, July 27, 1939, pp. 66-71. 

Type loc. Cohune Ridge (20 mi. S.E. Benque Viejo), British Honduras. 

SCELOPORUS MACULOSUS Smith. Holotype. 

Type. Field Mus., No. — . [Orig. EHT-HMS, Field No. 4483.1 Paratypes. 
EHT-HMS, Nos. 7643, 6 mi. N.E. Pedricena; 7645, 7647, 14 mi. N.E. Pedri- 
cena. 

Publ, Trans. Kansas Acad. Sci., Vol. 37, 1934, pp. 267-269, pi. VIII, figs. 2, 
4, 5; pi. X, fig. 11. 

Type loc. Fourteen mi. N.E. Pedricena, Durango, Mexico. Colls., Edward 
H. Taylor and Hobart M. Smith, Aug. 29, 1932. 
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SCELOPORUS MEGALEPIDURUS Smith. Holotype. 

Type. EHT-HMS, No. 7543. Grig. EHT-HMS, Field No. 2908. Paratypea. 
EHT-HMS, uneven numbers between 7500-7610. 

Publ. Trans. Kansas Acad. Sci., 37, 1934, pp. 272, 274-277, pi. IX, figs. 7, 8; 
pi. X, fig. 13. 

Type doc. Near Totalco, Veracruz, Mexico. Colls., Edward H. Taylor and 
Hobart M. Smith, July 19, 1932. 

SCELOPORUS MELANORHINUS CALLIGASTER Smith. Paratype. 

Paratypes. EHT-HMS, Nos. 8267, 8269, Queseria, Colima; Nos. 8271, 73, 
73A, 75, 77, Hda. Paso del Rio, Colima; Nos. 8279, 82, 83, 85, 87, 89, 91, 93, 
97, 99, Hda. El Sabino, Michoacan; Nos. 8301, 03, 05, 07, 09, El Treintc, Guer- 
rero. 

Puhl. Proc. U. S. Nat. Mus., 92, 1942, pp. 360-361, fig. 38. 

Type loc. Acapulco, Guerrero, Mexico. 

SCELOPORUS MERRIAMI ANNULATUS Smith. Holotype. 

Type. EHT-HMS, No. 29882. [Orig. EHT, A787.] 

Publ. Proc. Biol. Soc Washington, 50. June 22, 1937. pp. 83-86. 

Type loc. East slope Chisos Mts., Brewster County. Texas, U. S. A. Colls., 
Edward H. Taylor and John Suarez Wright. 

SCELOPORUS MUCRONATUS AUREOLUS Smith. Paratype. 

Paratypes. EHT-HMS, uneven numbers between 9189-9216. [Formerly 
EHT-HMS, Field Nos. 3073-3080, 3082, 3102, 3171-3174, 3193-3195.1 Topo- 
types. 

Publ. Proc. U. S. Nat. Mus , 92, No. 3153, 1942. pp. 356-357. 

Type loc. Two mi. W. Acultzingo, Veracruz, Mexico. 

SCELOPORUS OCHOTERENAE Smith. Holotype. 

Type. EHT-HMS. No. 7158. fOrig. EHT-HMS. Field No. 1075.1 Para- 
types (37), all uneven numbers between 7135-7207. Various localities in Guer- 
rero, Mexico. 

Publ. Trans. Kansas Acad. Sci., 37, 1934. pp. 267-269, pi. IX, figs 6 9* pi 
X. fig. 12. 

Type loc. Two mi. N. Mazatlan (12 mi. S. Chilpancingo), Guerrero, Mex- 
ico. Colls., Edward H. Taylor and Hobart M. Smith. 

SCELOPORUS OLIVACEUS Smith. Holotype. 

Type. EHT-HMS, No. 29883. fOrig. EHT. Field No. 2508.1 
Publ. Trans. Kansas Acad. Sci., 37, 1935, pp. 277-279. 

Type loc. Arroyo Los Olmos, 3 mi. S.E. Rio Grande City, Texas. Colls., 
E. H. Taylor and John S. Wright, Aug. 23, 1931. 

SCELOPORUS PARVUS Smith. Holotype. 

Type. EHT-HMS, No. 7120. [Orig. EHT-HMS, Field No. 2921 Para- 
types. EHT-HMS, 7119-21, 23. 25. 31, 33. 

Publ. Trans. Kansas Acad. Sci., Vol. 37, 1934. pp. 263-267, pi. VIII, figs. 1 
3; pi. X, fig. 10. 

Type loc. Five mi. W. Sabinas Hidalgo, Nuevo Ledn, Mexico. Colls. 
Edward H. Taylor and Hobart M. Smith, June 8, 1932. 
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SCELOPORUS PARVUS SCUTUI-ATUS Smith. Holotype. 

Type. EHT-HMS, No. 7129. Faratype. EHT-HMS, No. 7127, topotype. 
PM. Occ. Pap. Mus. Zool., Univ. Michigan, No. 358, Oct. 30, 1937, pp. 4-6. 
Type loc. Thirty mi. N. Matahuata, San Luis Potosi, Mexico. Colls., E. H. 
Taylor and H. M. Smith, Aug. 20, 1932. 

SCELOPORUS SCALARIS UNICANTHALIS Smith. Holotype. 

Type. EHT-HMS, No. 7699. 

Publ. Occ. Papers Mu.s. Zodl., Univ. Michigan, No. 361, Dec. 15, 1937, pp. 
4-5. 

Type loc. Magdalena, Jalisco, Mexico. Coll., Hobart M. Smith, June 30, 
1935. 

SCELOPORUS SERRIFER PLIOPORUS Smith. Paratype. 

Paratypcs. EHT-HMS, Nos. 9117, topotype; 9409, 11, 13, 15, 5 mi. E. 
Jalapa, Veracruz ; 9405, 9407, Las Vigas, Veracruz. 

Publ. Zodl Sor. h'ield Mus Nat. Hist., 26, 1939, pp. 212-213. 

Type loc. Four mi. E. Encero, Veracruz, Mexico. 

SCELOPORUS SPINOSUS CAERULEOPUNCTATUS Smith. Paratype. 

Type. Field Mus., No. . [Orig. EHT-HMS, No. 8467.1 Paratype. 

EHT-HMS, No. 8465, topotype. 

Publ. Univ. Kan.«as Sci. Bull., Vol. XXIV, No. 18, 1936 (Feb. 16, 1938), 
pp. 471-473. 

Type loc. Slopes of Cerro San Luis, about 15 mi. N. Oaxaca, Oaxaca, 
Mexico. Coll., Hobart M. Smith, Aug. 5, 1935. 

SCELOPORUS STEJNEGERI Smith. Paratype. 

Type. EHT-HMS, Nos. 22285-22287; 27299-27301; topotypes.’ 

PM. Proc. U. S. Nat. Mus., 92, 1942, pp. 350-352. 

Type loc. Tierra Colorada, Guerrero, Mexico. 

SCELOPORUS VARIABILIS SMITHI Hartweg and Oliver. Paratype. 

Paratype. EHT-HMS, Nos. 7875, 7877, topotypes. 

PM. Occ. Papers Mus. Zodl. Univ. Michigan, No. 356, 1937, pp. 1-5. 

Type loc. Guengola Mountain, 6 km. N. W. Tehuantepec, Oaxaca, Mexico. 

TROPIDOPHORUS LAOTUS M. Smith =: Tropidophorus berdmorei laotus 
(M. Smith). Cotypes. 

Cotypes. EHT-HMS, Nos. 29887-29888, topotypes. Formerly M. Smith, 
Nos. 5443, 5571. [Exc. Malcolm Smith.] 

Publ. Proc. Zodl. Soc. London, Dec., 1923, pp. 777-778. 

Type loc. Muang Liep, N. of Pak Lai, Upper Mekong, French Laos. 

UTA TAYLORI Smith. Holotype. 

Type. EHT-HMS, No. 10692. Originally EHT-HMS, Field No. 320a. 
Paratypes. 10680-10682, 54 mi. S.W. Hermosilla; 10683-10691 A ; 10693-10702, 
topotypes. 

PM. Univ. Kansas Sci. Bull., Vol. XXI, No. 7, 1935 (Nov. 15), pp. 158-166, 
pi. XXVI, fig. 3. 

l^ype loc. Ten mi. M.W. Guaymas, Sonora, Mexico. Coll., E. H. Taylor, 
July 3, 1934. 
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Sebpentes 

ADELPHICOS VERAEPACIS NIGBILATUS Smith. Holotype. 

Type. EHT-HM8, No. 16335. Paratypes. Nob. 15331-4; 16336-42, all topo- 

PM. Proc. Rochester Acad. Sci., 8. Sept. 10, 1942, pp. 182-186, fig. 1. 
Type loe. San Cristobal, Chiapas, Mexico. Coll., H. Devlin Thomas. 

CLELIA CLELIA IMMACULATA Smith. Paratype. 

Paratype. EHT-HMS, No. 4568, Paso del Rio, Colima, Mexico. 

PM. Proc. U. S. Nat. Mus., 92, 1942, p. 394. 

Type loc. “Guadalajara/* Jalisco, Mexico. 

CONIPHANES FISSIDENS DISPERSUS Smith. Holotype. 

Type. EHT-HMS, No. 5531. Paratype. No. 5532, topotype. 

Publ. Proc. U. S. Nat. Mus., 91, No. 3127, 1941, pp. 106-107. 

Type loc. El Limoncito [near La Venta], Guerrero, Mexico. 

CROTALUS TRISERIATUS ANAHUACUS Gloyd. Paratype. 

Paratype^. EHT-HMS, Nos. 5492, near Tres Cumbres (km. 43), D. F.; 
5473-5474, Lake of Zampoala, Morelos, Mexico. 

Publ. The Rattlesnakes genera Sistrurm and Crotalus, Chicago Acad. Sci., 
Sp. Publ. No. 4, 1940, pp 91-95. 

Type loc. “Valley of M6xico.” 

DENDROPHIDION VINITOR Smith. Paratype. 

Paratyfx's. EHT-HMS, Nos. 27496-27498, La Gloria, Oaxaca, Mexico. 

Publ. Proc. Biol. Soc. Washington, 54, 1941, pp. 73-76, 

Type loc. Piedras Negras, Peten, Guatemala. 

DRYMARCHON CORAIS RUBIDUS Smith. Paratype. 

Paratypes. EHT-HMS, No. 5405, Puente de Ixtla, Morelos [near Hua- 
jintlan, km. 133]; No. 5400, Magdalena, Jalisco; Nos. 5331, 5406, El Sabino, 
Michoacan; No. 5591, Huajintlan, Guerrero; No. 21514, Guerrero. 

Publ. Joum. Washington Acad. Sci., 31, No. 11, Nov. 15, 1941, pp. 474-476. 
Type loc. Rosario, Sinaloa, Mexico. 

DRYMARCHON CORAIS UNICOLOR Smith. Paratype. 

Paratype. EHT-HMS, No. 29876 (HMS, 14556), topotype. 

Publ. Joum. Washington Acad. Sci., 31, No. 11, Nov. 15, 1941, pp. 470-472. 
Type loc. La Esperanza, near Escuintla, Chiapas, Mexico. 

DRYMOBIUS MARGARITIFERUS FISTULOSUS Smith. Paratype. 

Paratypes. EHT-HMS, No. 4607, Paso del Rio, Colima; Nos. 4708, 5363- 
5365, Hda. El Sabino, near Uniapan, Michoacan; No. 4613, Cuernavaca, More- 
los; No. 5366, Ocotito, Guerrero; No. 23627, Tierra Colorada, Guerrero, 
Mexico. 

Pvhl. Proc. U. S. Nat. Mus., 92, 1942, pp. 383-384. 

Type loc. Miramar, Nayarit, Mexico. 

I.EPTODEIRA ANNULATA TAYLORI Smith. Paratype. 

Paratype. EHT-HMS, No. 4618, Acultzingo, Veracruz, Mexico. 

Pvbl. Proc. Biol. Soc. Washington, 64, Sept. 30, 1941, pp. 115-117. 

Type loc. Orizaba, Veracruz, Mexico. 
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LEPTOTYPHLOPS BAKEWELLI Oliver, Paratype. 

Paid type* EHT-HM8, No. 5477, topotype. 

FubL Occ, Papers Mus. Zool. Unriv. Michigan, No. 36, Nov. 20, 1937, pp. 
16-18, fig. 1. 

Type loc, Paso del Rio, Colima. 

MASTICOPHIS FLAGELLUM LINEATULUS Smith. Paratype. 

Paratype. EHT-HMS, No. 5388, between Torreon and San Pedro, Coahuila, 
Mexico. 

Publ. Joum. Washington Acad. Sci., 31, No. 9, Sept. 15, 1941, pp. 394-397. 
Type loc. Eleven mi. S. San Buenaventura, Chihuahua, Mexico. 

MASTICOPHIS TAENIATUS AUSTRALIS Smith. Paratype. 

Paratype. EHT-HMS, No. 26227, Tacicuaro, Michoacan, Mexico. 

Publ. Joum. Washington Acad. Sci., 31, No. 9, Sept. 16, 1941, pp. 390-392. 
Type loc. ^‘Guanajuato.” 

MICRURUS FITZINGERI MICROGALBINEUS Brown and Smith. 

Holotype. 

Type. EHT-HMS, No. 27847. Paratype. EHT-HMS, No. 5515, 18 km. N. 
Valles, San Luis Potosi Coll, E H Taylor 

Pvbl. Proc. Biol. Soc. Washington, 55, June 25, 1942, pp.‘ 63-66 
Type loc. Seven km S Antigiio Morelos, Tamaulipas, Mexico. Coll., Bryce 
C. Brown, June 21, 1942. 

NINIA DIADEMATA PLORATOR Smith. Holotype. 

Type. EHT-HMS, No. 23557. 

Publ. Copeia, 1942, No. 3, Oct. 8, pp. 153-154. 

Type loc. Durango, Hidalgo, Mexico. Coll., Radclyffe Roberts (not E. H. 
Taylor as stated in the type description, loc. cit.). 

PLIOCERCUS ELAPOIDES LATICOLLARIS Smith. Paratype. 

Paratypes. EHT-HMS, No. 11642, Tres Brazos, Campeche, and No. 11643j 
Encamacidn, Campeche. 

Publ. Proc. Biol. Soc. Washington, 54, Sept. 30, 1941, pp. 122-123. 

Type loc. Chichen Itza, Yucatan, Mexico. 

PLIOCERCUS ELAPOIDES SCHMIDTI Smith. Paratype. 

Paratypes. EHT-HMS, No. 11642, Tres Brazos, Campeche, and 11643, En- 
camacion, Campeche. [Orig. referred to P. e. laticollaris Smith.] 

Publ. Proc. Biol. Soc. Washington, 55, Oct. 17, 1942, pp. 161-162. 

Type loc. Chichen Itza, Yucatan, Mexico. 

RHADINAEA AEMULA Bailey. Paratype. 

Paratypes. EHT-HMS, No. 5218, Tres Marias, Morelos; No. 6219, 10 km. 
N. Cuernavaca, Morelos, [elev., about 7,500 ft.]. 

Pvbl. Occ. Papers Mus. Zool. Univ. Michigan, No. 412, May 6, 1940, pp. 4-6, 
pi. 1, fig. 3. 

Type loc. Omilteme and Sierra de Burro, Guerrero, Mexico. 
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RHADINAEA CRA8SA Smith. -Holotype. 

Type. EHT-HMS, No. 6526. Paratype. EHT-HMS, No. 23648. 

PM. Proc. Biol. Washington, 56, 1942, pp. 19(1-191, figs. 4, 5. 

Type loc, Durango, Hidalgo, Mexico. 

RHADINAEA FORBESI Smith. Paratype. 

Paratype. EHT-HMS, No. 23956, topotype. [Orig. HMS, No. 13211 1 
Pvhl. Proc. Biol. Soc. Washington, 55, 1942, pp. 1S8-189. 

Type loc. Tequeyutepec, 7 mi. W. Jalapa, Veracruz. 

RHADINAEA HESPERIA Bailey. Paratype. 

Paratypes. EHT-HMS, Nos. 5444, El Treinte, Guerrero. Nos. 5441-5442, 
Hacienda El Sabine, Michoacan. 

Publ. Occ. Papers Mus. Zool. Univ. Michigan, No. 412, May 6, 1940, pp. 
4-5, pi. 1, fig. 3. 

Typf* loc. Omilteme and Sierra de Burro, Guerrero, Mexico. 

RHADINAEA HESPERIA BAILEYI Smith Holotype. 

Type. EHT-HMS, No. 5444. 

Publ. Proc. Biol. Soc. Washington, 55. Dec. 31, 1942, pp. 187-188, fig. 2. 
Type loc. El Treinte, Guerrero, Mexico. Coll., E. H. Taylor, Aug. 1, 1936. 

RHADINELLA SCHISTOSA Smith. Genotype — Holotype. 

Type. EHT-HMS, No. 23580. Paratypes. EHT-HMS, Nos. 23571, 23577- 
23579, 23581, topotypes. 

Publ. Copeia, 1941, No. 1, March 25, pp. 7-10. fig. 1. 

Type lor. Cimutlapan, Veracruz, Mexico. Coll., E. H. Taylor, Aug., 1940. 

SALVADORA INTERMEDIA RICHARDI Smith. Holotype. 

Type. EHT-HMS, No. 23470. 

Publ. Smithsonian Misc. Coll. 99, No. 20, Feb. 21, 1941. pp. 6-9, fig. 5. 

Type loc. One mile N. Tehuacan. Puebla, Mexico. Coll, Richard Clark 
Taylor, Aug. 8, 1940. 

TANTILLA PHRENITICA Smith. Paratype. 

Paratypes. EHT-HMS, No. 22367, El Limon (Totalco), Veracruz; EHT- 
HMS. Nos. 23561-70, 23572-76, 23582 (topotypes), Cuautlapan, Veracruz. 

Publ. Zoologica, 27, No. 7, 1942, p. 39. 

Type loc. Cuautlapan, Veracruz, Mexico. 

TANTILLA WILCOXI RUBRICATA Smith. . Paratype. 

Paratype. EHT-HMS, No. 23473, Mt. Zapaliname, Saltillo, Coahuila, 
Mexico. 

Publ. Zoologica, 27, 7, 1942, pp, 40-41. 

Type loc. Fifteen mi. S.E. Galeana, Nuevo Leon, Mexico. 

THAMNOPHIS EQUES POSTREMUS Smith. Holotype. 

Type. EHT-HMS, No. 5275. Paratypes. 5274. 5285-5286, Uruapan, Micho- 
ac4n. 

Publ. Zoologica, XXVII, pts. 3 and 4, Oct. 23, 1942, pp. 109-110. 

Type loc. El Sabino. Michoacan. Coll, H. M. Smith. 
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THAMNOPHIS MELANOGASTER CANE8CEN8 Smith. Holotype 
Type. EHT-HMS, No. 6023. Paratypet EHT-HMS, Nos 4806, 4021, 
4023-32, 4e28A, 4034, 4036, 4030-41, 4642A, 4943, 4067-73, 4970A, 6020-22, 6024-43, 
all topotypes No 5019, Magdalena, Jalisco, Nos 5064-05^ Lake Cuitzeo, 
Michoacdn; Nos 5066-71, 8 mi E Celaya, Guanajuato 
P bh Zoologies XXVII, pts 3-4, No 17, Oct 23, 1942, pp 117-120 
lype loc Lake Chapala, Chapala, Jalisco, Mexico CoW, H M Smith, 
Jub 2, 1935 

THAMNOPHIS VICINUS Smith Holotype 

Type EHT-HMS, No 21539 Paratypes 15897, topotype, 15893-15896, 
15992-15995, Morelia, Michoacan 

Pub Zoologies, XXVII, pts 3 and 4, Oct 23 1942 pp 104-106 
7'ype loc Near Temaxcal Michoacan, 20 km E Morelia Coll, E H 
Taylor, Aug , 1939 

TRIMERESURUS GARCIAE Smith l=TnmLnmru6 melanurus Muller 1 

Holotype 

Type EHT-HMS No 24353 Ong Dyfrig M Forbes Coll No 882 
Paraiype EHT-HMS, No 21489 topotype 

Publ Proc Biol Soc Washington, 53, April 19 1940, pp 62-63, fig 2 
Type loc Neai Ca(oloapam, Puebla, Mexico Co// , Dvfrig Me H Foibes, 
1939 

XENODON MEXICANUS Smith Paiatype 

Paratype FHT-HMS No 5207 Potrero Vieio Veracruz Mexico 
Publ Proc Biol Soc Wa«'hington 53 Apnl 19 1940 pp 57-59 
Type loc Piedra«» Negra*' Guatemili 
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The Genera of Plethodont Salamanders in Mexico, Pt. I. 

Edward H. Taylor, 

Department of 5?o(»logy, University of Kansas 

AbstRaACt: The old ffeniis Oedipus Tschudi (preoccupied by Oedipus Ber- 
thold, for a genus of Orthoptera, is considered as being composed of eight 
genera: Chiropierotriton gen. nov., Pseudoeurycca gen. nov., Bolitoglossa 
Dumoril and Bibron, Parvimolge gen nov., Thorim Cope, Oedipina Keferstein, 
Magnadigita gen. nov., and Haptoglossa Cope. 


INTRODUCTION 

D uring the past twelve years, at occasional intervals, I have 
taken the opportunity to inquire into some of the more evident 
problems concerning Mexican lungless salamanders. In this length 
of time a rather surprising number of errors and additions to previ- 
ous studies have come to light. Some have been recorded already; 
these and others are here summarized. 

Until recently I followed Dr. Emmett Dunn in his use of the 
generic name Oedipus Tschudi for the group. Then, after Dr. Rad- 
clyffe Roberts pointed out to me that Oedipus Tschudi (1838) was 
preoccupied by Oedipus Berthold (1827) for an orthopteran genus, 
I recorded the suppression of Tschudi’s name in the University of 
Kansas Science Bulletin, Vol. 26, No. 12, 1939 (1940), first sub- 
mitting the case to the late Dr. Leonhard Stejneger, formerly a 
member of the International Commission on Zoological Nomencla- 
ture, who agreed that Oedipus Tschudi is not available. 

In the same paper I revived Cope’s genus Thorius for certain 
small Mexican salamanders, formerly associated with Oedipus, and 
used Bolitoglossa Dumeril and Bibron for the remaining species in 
lieu of Oedipus. 

A superficial examination of the numerous species of plethodontid 
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salamanders occurring in Mexico, Central America and South Amer- 
ica, showed the urgent necessity of a critical examination of these 
salamanders with a view of ascertaining whether Dunn was correct 
in lumping the thirty-one species treated in his '^The Salamanders 
of the Family Plethodontidae*’ into a single genus, or whether they 
represented several genera and should be allocated accordingly. 
Early in my studies the existence of certain superspecific groups, 
not exactly those of Dunn, was recognized, and with the discovery 
of many new species by Mr. Karl P. Schmidt, Dr. L. C. Stuart, 
Dr. Hobart M. Smith, and myself, these groups took on more im- 
portance. 

Unwilling to accept them as genera without more convincing evi- 
dence, in spite of their apparent distinctness, I embarked upon an 
investigation of their internal characters. In them, I found many 
strikingly distinctive features, correlated so completely with the 
groups already outlined that the existence of several genera in the 
Oedijms of Dunn (and others) became, in my opinion, an estab- 
lished fact. 

The specimens of ^^Oedi'pus^^ which Dunn had available numbered 
718, and 31 species were recognized. Compared to this number, I 
have examined more than eight times as many (something more 
than 6,000 specimens), chiefly in the collections made by Dr. Hobart 
M. Smith and myself, together with a considerable number of speci- 
mens in the Field Museum, Museum of Zoology of the University of 
Michigan, Museum of Comparative Zoology at Harvard College, 
American Museum of Natural History, and the United States Na- 
tional Museum.* 

In this paper I am considering seventy-eight species f and sub- 
species, all known to the present, from the Americas south of the 
United States. This is two and one-half times the number of 
species recognized \)y Doctor Dunn. Certain of those that he did 
not recognize, were actually available to him, but were confused 
with other species. On the other hand, many have been discovered 
since the publication of his work. For some of the genera into which 
these species are here segregated, new generic names are required 
and are proposed herein. 

It may be assumed that had all the species and material I have 
examined been available to him, Doctor Dimn would have arrived 
at much different conclusions from those expressed in his monograph. 

* I desire to express my hearty thanks to the c^cials of these institutions who have made 
loans and exchanges of plethodontid salamanders and to Dr. Hobart M. Smith, who permitted 
me to study the material contained in the Mexican cidlection made by him and who has 
offered able advice m the preparation of this paper. 

1 1 have seen two other species still undeecnbed. 
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The list of species recognized in this paper follows. 


adspersa Peters 

ahli Unterstein 

alfaroi Dunn 

altamazonica Cope 

altamontana Taylor 

arborea Taylor 

barboun Schmidt 

bellii Gray 

borburata Trapido 

bromeliacea Schmidt 

cephalica cephalica Cope 

cephalica maiini Taylor 

cephalica rubriinembris Taylor and Smith 

chiroptera Cope 

chondrostega Taylor 

cochranae Taylor 

collaris Stejneger 

colonnea Dunn 

complex Dunn 

cuchumatnna Stuart 

dimidiata Taylor 

doffleini Werner 

dubita Taylor 

dunni Schmidt 

elongata Schmidt 

englehardti Schmidt 

flavimembria Schmidt 

flaviventris Schmidt 

franklini Schmidt 

gadovii Dunn 

galeanae Taylor 

gigantea Taylor 

goebeli Schmidt 

helmrichi Schmidt 

lavae Taylor 

leprosa Cope 

lignicolor Peters 

lincolni Stuart 

lineola Cope 


macrinii Lafrcntz 
melanomolge Taylor 
mexicatia Dum6ril aiul Bibron 
mot.aucH Woodall 
mono Cope 
mulleri Brocchi 
multidintata Taylor 
nariaovalta Taylor 
naaalta Dunn 
nigroflavesccna Taylor 
nigromaculata Taylor 
occidentalis Taylor 
odonnelli Stuart 
paraenaia Unterstein 
parvipea Peters 
pennatula Cope 
perui'iana Boulenger 
ptradoi Stemeger 
platydactyla Cuvier 
preaaicauda C/ope 
pulmonaria Taylor 
rex Dunn 
rohertai Taylor 
robuafa Cope 
roatrata Brocchi 
Tujeacena Cope 
aalvinii Gray 
achmidti Dunn 
smithi Taylor 
atriatula Noble 
gubpalmata Boulenger 
aulcata Brocchi 
terreatria Taylor 
townaendi Dunn 
troglodytea Taylor 
umformia Keferstein 
ungiiidentia Taylor 
yucatana Peters 
xolocalcae Taylor 


The following names have been proposed for species which have 
been referred to other known forms. Having seen but one of 
these types, I have no personal opinion as to the wisdom of certain 
of these synonymies. It is quite probable that some of these are 
good species. However, the types, if extant, will of necessity have 
to be carefully examined before the matter can be finally settled. 

andicola=:a(ls}jersa Peters {fide Dunn) 
attitlanenm Brocchi = salvinii Gray {fide Schmidt) 
bocourti Boulenger = robmta Cope {fide Dunn) 
bocourti Brocchi = roatrata Brocchi {fide Dunn) 
carbonana Cope — platydactyla Cuvier (M Dunn) 

copei Brocchi ^platydactyh Cuvier {fide 

estheri {Eladinea) Ribero zs: altamazonica {fide Parker) 
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gibbicaudvs Blatchley == leprosa Cope (Based on same type) 

infuBcata Peters = lineola Cope (fide Dunn) 

laticeps Brocchi = cepAo/ica Cope (fide Dunn) 

minima Wiedersheim = pennatvlus Cope (fide Dunn) 

orctda Cope = chiropteta Cope (fide Cope) 

orizabenBis Blatchley = leprosa Cope 

palmata Werners altamazonica Cope (fide Dunn) 

simua Valliant = altamazonica Cope (fide Dunn) 

togata Valenciennes (nomen nudum) 

yucatanica Boulenger = yucatana Peters 

punctatum = platydactyla Cuvier (fide Dunn) 

Review of Classification Systems 

In the past seventy-five years the classification of the lungless 
salamanders having a nasolabial groove has undergone few changes 
other than the addition of newly discovered species and genera. 
Edward Drinker Coi>e in 1869 presented a complete classification of 
the group in a paperj entitled, “A Review of the Species of the 
Plethodontidae and Desmognathidae/^ While this system was based 
on previous systems to some extent, Cope himself had investigated 
the anatomy of a great many of the forms concerned. His arrange- 
ment follows: 

Family Plethodontidae 


Genus Plcthodon 

Genus Gyrinophilus 

Genus HcrnUactyhum 

Genus Manculns 

Genus Batrachosepa 

Genus Opheobatrachua 

Genus Stercochilus 

Genus Oedipus 

Genus Anaides 

Genus Spclerpes 

Genus Geotriton 



Family Dbsmognathidae 
Genus DesmognathuB 
Family Thoriidae 
Genus Thorius 

G. A. Boulenger, in his Catalogue of the Batrachia Gradientia s 
Caudata and Batrachia Apoda in the collection of the British Mu- 
seum, 2d Ed., 1822, pp. 51-79, treats of the same group of sala- 
manders under two subfamilies of the Family Salamandridab as 
follows: 

Family Salamandridae 

[Subfamily A Salamandbinae] 

[Subfamily B Ambltstomatinas] 


t Proc. Acad. Nat. Sci. Philadelphia, 1869, pp. 98-118. 
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Subfamily C Plethodontinab 
Genus Anaides 
Genus Plethodon 
Genus Batrachosep^ 

Genus Spelerpes 
Genus Manculus 

Subfamily D Dbsmoonathinab 
Genus Desmognathm 
Genus Thorium 

This system lowered two of Copers families to subfamily rank» 
and the third family Thoriidae was ignored, the genus Thorius being 
placed under the Desmognathinae. 

Again in 1889 in his great monograph on The Batrachia of North 
America, Cope published a classification, using practically the same 
arrangement as was used in 1869, which recognized the Desmog- 
NATHiDAE, Plethodontidae and Thoriidae as full families. The 
generic conceptions remained practically the same. 

During the four subsequent decades both writers had their fol- 
lowers. As late as 1925 the Zoological Record was using Boulenger^s 
subfamilies; and the Check List of North American Amphibians 
and Reptiles of 1922 was using Cope's arrangements and families and 
genera, as far as they applied to the American Fauna. 

Cope (1893) apparently modified his idea of the importance of 
Family Thoriidae, from that published earlier, and on the occasion 
of describing Haptoglossa* referred the genus to the Subfamily 
Thoriinae in which he also places Thorius and Oedvpina. One is 
in doubt as to whether it was regarded as a subfamily of the Pletho- 
dontidae or the Desmognathidae. 

In 1900 Cope's family Desmognathidae (Boulenger's Desmog- 
nathinae) met some criticism from Percy Moore, f who endeavored 
to show that the group Desmognathidae was not separable from the 
Plethodontidae on the basis of the character of the vertebral artic- 
ulations which he erroneously believed was the only character of 
significance separating the two families. 

In 1917 a new family, Typhlomolgidab, was proposed by Stej- 
neger and BarbourJ for the genus Typhlomolge, Although this 
genus was subsequently referred to the Family Plethodontidae, 
these authors originally placed the family in a different suborder, 
the Proteida. 


* Ck>pe, Proc. Amer. Phil. Soc., 31, 1803, p. 884. 
t Proc. Acad. Nat. Sci. Philadelphia, 1900, pp. 818-622. 

i A Check List of North Amencan Amphibia and ReptiUa, Harvard Press, 1917. 

13—1838 
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Dunn's work on “The Salamanders of the Family Plethodontidae" 
is the most recent monographic treatment. In it he followed Moore 
by placing Cope's family Desmognathidae in the family Pletho- 
DONxmAE. However, he does point out in this work many significant 
differences which obtain between the two groups. He states “Moore 
in 1900 showed that the difference between amphieoelous and opis- 
thocoelous vertebrae was a matter of individual age, and that sys- 
tematic divisions based on this character were worthless." 

Further, Dunn places the Thoriidae (Thoriinae) and the Typh- 
LOMOLoroAE in the synonymy of the Plethodontidae. 

The classification of the Plethodontidae used is as follows: 


Family Pi^ethodontidae 


Conus TyphlonioJKo 
Genus Typhlotriton 
Genus Hcmidactylium 
Genus Bntrachopcps 
Genus Stereoohilus 
Gonub Desmognathus 
Genus Leurognathus 
Genus Aneides 


Genu*? Ensatina 
Genus Plethodon 
Genus Gyrinophilus 
Genus Pseudotriton 
Genus Eurycea 
Genus Hydromantos 
Genus Oedipus 


Among the generic changes proposed by Dunn, those treating of 
the salamanders, south of the borders of the United States seem to 
be most open to question. Thus the genera Oedipina, Oedipus, Hap- 
toglossa, and Thorius and certain forms referred by Cope and others 
to Spelerpes, are lumped together in the genus Oedipus Tschudi (pre- 
occupied). 

GENERAL CONSIDERATIONS 

The salamanders of the family Plethodontidae, as interpreted by 
various recent authors, comprise a group extending from Alaska and 
Canada to Argentina and Bolivia, with a small remnant group oc- 
cupying territory in Sardinia, southeastern France, and northwestern 
Italy. In the northern part of the range in the western hemisphere, 
the family has been broken up into a number of geiiera, about 17 
being generally recognized at the present time, with some 79 species 
and subspecies. (Bishop, Handbook of Salamanders, 1943.) 

Contrasting with this treatment in the north, most of the species 
occurring in Mexico (exclusive of Baja California), Central and 
South America, have been thrown (following Dunn), into a single 
genus, which for the most part, has been recognized under the name 
Oedipus Tschudi (preoccupied by Oedipus Berthold for a genus of 
Orthoptera). The number of forms in this territory now known 
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number 80, and save for two, Ensatina 'platensis from Argentina and 
a Batrachoseps attenuatus in Colima, Mexico, have been generally 
regarded as congeneric. 

Dunn states that the large genus Oedipus (as he defines it) con- 
tains many extremes, and its range of variation exceeds that of 
most other genera so that definition of the genus is difficult — a state- 
ment which in itself strongly suggests that it is a composite. He 
further states that in the advent of the extinction of a few species, 
several genera (at least four) would be established. 

Contrary to Dunn’s statements, studies of the salamanders of 
his genus ^^Oedipus^* demonstrate that he has included several ge- 
neric groups, which, if all important characters are considered, form 
groups of equal importance and rank with the genera which he 
recognizes as occurring in the United States. These generic groups 
are not linked by annectant forms and are not ‘^incipient” genera. 
If one were to unite all the plethodontid genera having a single 
premaxilla into a single genus or all of those having a free tongue 
into a genus, one would have groups no more heterogeneous than his 
''Oedipus/^ 

Apparently Dunn made some effort to break up his genus 
**Oedipu8.^^ He arranges the species into four groups, of which he 
states: ‘They fall into the following groups, which would, if dis- 
tinct enough and in the absence of annectant forms, rank as genera.” 

Group I. The primitive group, including* 

helm cephalicus subpalmatns chiropterun 

schmidti roslratus adspersm rex 

robuslus morio svlcaivs 

Group II. Small mountain forms with large nostrils. 
tounsendi nasahs 

pent) atulus picadoi 

Group III. Species with fully webbed toes, almost all low country 
forms. 

oltamazonicus platydaclyhis salvinii 

attitlanemis hgnicolor yucatanus 

strintidm colonneus rufescens 

Group IV. Wormlike forms, low country species with elongate 
bodies and weak limbs, usually lacking sexual dimorphism and the 
basal constriction of the tail. 

lineoluB complex unifo^mis 

collaris parvipes alfaroi 


* gadovM is not placed m a group, but had it been considered would probably be here. 



196 


The University Science Bulletin 


If we examine Group I, we will observe that it is composed of an 
association of at least three widely different generic groups. Each 
of these has a different type of foot, and one group differs also in 
having the sublingual fold absent. Adspersus may even represent 
a fourth generic group, since it is said to lack a prefrontal and is re- 
ported to be ovoviviparous.f 

In his Group II are again associated forms belonging to at least 
three widely differing generic groups. These, however, have in 
common an enlarged nostril. Nasalis is a member of the same gen- 
eric group as chiroptera of Group I; pennatulus is a Thorius and his 
townsendi has no close relatives. I do not know picadoi by autopsy 
and I am uncertain of its generic reference. 

In Group III we find species which have greater warrant for the 
association and probably are all referable to the same genus. 

His Group IV includes six elongate forms, and while all are ap- 
parently quite distinct from other generic groups, may consist of 
more than a single genus. However, Dunn states, in speaking of 
collaris, ^^Has no near relatives. Remotely allied to parvipes, col- 
laris is like it a link between the mass of the genus and the forms 
which have been considered Oedipina, The distinction is broken 
down and I can no longer regard the latter genus as tenable. I am 
not clear what breaks down the distinction. 

Concerning parvipes he says, ‘This animal breaks down the dis- 
tinction between Oedipus and Oedipina, It is related to the more 
degenerate alfaroi of Costa Rica. The small eye, the long snout, 
the brown color, are the same in both. But alfaroi has 20 costal 
grooves as against 17 in parvipes, and there are no teeth on the 
maxilla.'^ 

If we examine some of the other presumed ‘‘links” which are sup- 
posed to connect the various groups we will find that some other 
interpretation is possible. For an example, it is presumed that 
Thorius was regarded as being linked to ''Oedipus” by the discovery 
of Oedipus townsendi That this does not obtain is shown by an ex- 
amination of the forms that constitute the genus Thorius, in which 
we find the following characters held in common: Skull very poorly 
ossified; maxillary toothless; prevomers in contact anteriorly; 
frontal processes of premaxilla pass along the prevomerine suture; 
parietals widely separated by membrane; orbitosphenoids widely 
separated from parietals and frontals; premaxillary fontanelle re- 

t Dunn apparently bae the erroneous impression that the species of Oedipus are ovovivioar- 
ous. Adepenus is the only one that to my knowledse has been so described. See Dunn 1926 
“Plethodontidae/’ pp. 47, 48. 
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duced, a deep orbitolabial groove. Oedijms townsendi agrees in none 
of these characters. It has a series of enlarged dorsal glandules, the 
maxillary has a large series of pleurodont teeth; frontal processes 
of the premaxillary do not pass along the common prevomerine 
suture ; skull bony ; the parietals forming a common suture ; orbitos- 
phenoid in contact with parietal and frontal; a well-developed pre- 
maxillary fontanelle; no orbitolabial groove. It differs also in 
numerous other characters. The species does, however, agree with 
Thorius in that both are small, and have a free tongue and large 
nostrils. In consequence of these differences it is absurd to regard 
^^Oedipus^^ towmendi the connecting link between the genus Thorius 
and ^^Oedifms/^ or Thorius and any other known generic group ; or 
that it would be necessary for it to become extinct in order to recog- 
nize Thorius as a genus. The differences between Thorius and Oedi-- 
pina are likewise equally as significant as those which obtain be- 
tween Thorius and ^^Oedipus” townsendi. 

Since Dunn does not state the articular variations which are to be 
found in the genera which he recognized in the plethodontids, one 
may presume that the data and material available to him were 
inadequate for him to make use of this character in delineating the 
genera; nor was he aware, apparently, of other vertebral characters 
which seem to be invariably present in given genera, and which 
might serve as additional discriminating characters between genera. 
Moreover, the presence or absence of a sublingual fold has either 
been overlooked or has been given no weight ; adequate weight has 
not been given to the foot and hand characters, the differential 
characteristics of the premaxilla, the relationship of other skull 
bones, and the presence or absence of the prefrontal bones. The 
size of the nostril has perhaps been given more importance than it 
merits, since seemingly the large nostril may develop independently 
in unrelated genera or within a single genus, and of itself may not 
show other than ecological relationship. 

In the specific treatment, Dunn has confused several species, mis- 
identified some, and incorrectly synonymized others, and not impos- 
sibly, his erroneous grouping may be in part due to these errors. I 
have not as yet examined all the material seen by him. There are 
possibly other errors of identification than those listed here. 

1. Oedipus bellLt Confuses belli, gigantea and gadovii. The 

i The reference, p. 868, OeotrUon bellti Garman states “p. 471.” This is inconcct. The 
pane 18 89, and the combination ae such is not used. The name 8. belltt appears m a list 
under a genus, Oeotnion. 
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latter is separated in the addenda as a distinct species. The 
synonymy of bellii still includes such references as apply to gadomi: 

2. Oedipus sulcatum. This is not Spelerp^s sulcatum Brocchi. 
The figure given by Brocchi shows a diminutive form having the 
fingers and toes more or less grown together (syndactylous). The 
specimens Dunn refers to this species are smithi (Taylor). I have 
elsewhere called attention to his error in the description (p. 260) 
which states ^^13 costal folds between adpressed toes.'* His state- 
ment, p. 33, ''sulcatus from western Mexico,^’ is incorrect. The 
actual type locality is unknown. Specimens whch Dunn believed to 
be this form were from eastern Oaxaca. 

3. Oedipus chiropterus. Dunn has referred the following num- 
bers to chiropterus erroneously: M. C. Z., 3404 = Icprosus; 8408 = 
cephalicus. 

4. Oed'ipus toionsendi. Dunn has confused two forms, townsendi 
and dimidiata. The specimens listed as cotypes from Hidalgo are 
of the latter species. 

5. Oedipus pennatulus. (^onfuses four species: Thorius nariso- 
valisy U. S. N. M., 47608; T, jmlmonaris, U. S. N. M., 47797; Thorius 
pennatulus; and U. S. N. M., 30348, consisting only of a head, which 
is not of this species or genus, but a sharp-snouted species, perhaps 
an Oedipina. 

6. Oedipus cephalicus. Confuses specimens of Spelerpes leprosus 
Coi>e, Spelerpes cephalicus Cope, Oedipus sp., Spelerpes chiropfera, 
and Bolitoglossa nigropunctatn Taylor, with this si)ecies. 

U. 8. N. M., No. 123592, sp. unidentified, is certainly not cephalica. 
U. 8. N. M., No. 6340 = Bolitoglossa nigro punctata, two specimens. 
M. C. Z., Nos. 8417, 8418, 8420, 8421, 8423, 8426, 8427, 8431, are 
leprosa (only a part of this series, M. C. Z., 8417-8432, seen). I 
originally assigned these to Oedipus orizabensis. An examination of 
a large collection from Orizaba shows only a single form, there being 
some difference in specimens from low and high elevations. I am 
considering these all as leprosus. Nos. 8419, 8424, 8428, 8429, and 
8430 are Pseudoeurycea cephalica. No. 8432 is Chiroptero triton 
chiroptera. 

7. Oedipus salvini. Confuses Oedipus flaviventris with this form 
(fide Schmidt, 1936). 

8. Oedipus attitlanensis is a synonym of Oedipus salvinii (fide 
Schmidt, 1936). 

9. Oedipus altamazonicus. Confuses Spelerpes peruvianus Boul- 
anger with this form. Peruvianus is a distinct form (fide Parker 
1939). 
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10. Oedipus adspersus. A. M. N. H., Nos. 13058-9 and A. M. 
N. H., Nos. 10330-9, referred to adspersus, are not of that species. 

11. Oedipus morio. According to Schmidt, specimens referred by 
Dunn to this form belong to a different species, Oedipus dunni 
Schmidt. 

12. Oedipus lignicolor. Refers A. M. N. H., 21370 (yg., 33 mm. 
in length) to this form. It is an Oedipina complex with 17 costal 
folds. 

13. Oedipus yiicatanus. Confuses Spelerpes doffleini with this 
form; doffleim is distinct from yucatanus, {Fide Stuart, 1943). 

14. Oedipus platydactylus. Confuses Spelerpes ynulleri and 
Bolitoglossa mexicana with this species. These two forms, mulleri 
and mexicanus, are distinct. {Fide Schmidt, 1936 and Stuart, 1943). 

15. Oedipus rostratuH Dunn = Oedipus mono Cope. {Fide Dunn 
in Schmidt, 1933). 

DISCUSSION OF GENERIC CHARACTERS 

Foot and hand. Type I. The typical, primitive, unmodified, 
terrestrial forms have the digits unwebbed beyond the metatarsals 
or mctacarpaK, vhile certain more specialized ones may have the 
first phalanges partly or wholly included in the web. The phalanges 
are more or less hourglass-shaped, elongate, and the terminal ones 
are more or less widened at the tip. The phalangeal formula is 
normal and the digits are freely movable individually, while the 
terminal adhesive padh and the palm and sole are not strongly 
specialized. This group comprises a number of high mountain forms, 
and a few that tend to descend the sides of the plateau to lower 
elevations (in one case, that of nigropunctata, to less than four 
thousand feet). These species occupy territory from Nuevo Leon, 
to the central and southern parts of the Mexican plateau, and ex- 
tend into Central America. Probably the oldest generic group of 
the family, the various species or species groups display greater 
differentiation one from another than those in other similar generic 
groups. Representatives of these generalized forms are leprosus, 
altamontana, bellii, smithi, gadovii, goebeli, cochranae, galeanae, un- 
guidentiSf melanomolge, robertsi, etc. 

Type II. In the foot structure of this type, the digits of hand and 
foot are widespread, the subdigital termination bearing small, dis- 
crete, terminal pads which are truncate or, rarely, slightly pointed. 
The palm and sole are in the nature of a thick smooth pad which 
includes the proximal phalanges and the entire first toe and finger. 
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The digits are not, or but moderately, widened. In the young the 
nostrils are very large, a character which may or may not be retained 
in the adults. Some of the forms are terrestrial (dimidiata, chirojh 
tera, terrestris, chondrostega, mosaueri), some arboreal or bromeli- 
colus (arborea, nasalis, lavae, xolocalcae) and at least one both 
terrestrial and arboreal (multidentata) ^ and they are chiefly high 



A. Bolitogloissa flavivcntris (Schmidt). 

Metatarsals and phalanges of foot. 

B. Pseudoeurycea leprosa (Cope). 

Metatarsals and phalanges of foot. 

C. Thcriua narisovalis Taylor. 

Metatarsals and phalanges of foot. 

D. Thoriua narisovalis Taylor. 

Metacarpals and phalanges of hand 


(Foot type III.) 
(Foot type I.) 
(Foot tyi)e V.) 
(? Foot type V.) 


mpuntain dwellers. Species having hands and feet of Type II have 
a distribution from Nuevo Le6n, M4xico, south to Central America 
over the eas^m part of the plateau. 

Type III. A third type of foot and hand is present in a group of 
.species which are chiefly Central American in distribution but with 
one or two representatives in the southern part of Mexico. In this 
type the toes themselves are much widened and often sharply trun- 
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cate, the two middle digits being relatively shortened. The sub- 
terminal digital pads and the thick pad on sole and palm are remi- 
niscent of those described in the preceding group. However, I do not 
regard the two types as representing close relationship since the 
groups (general) differ from each other in other fundamental char- 
acters, such as the absence of the sublingual fold, and the presence 
of typical amphicoelous veretebrae in that having the Type III foot. 
It may be presumed that any similarity between them is due to en- 
vironmental circumstances which have brought about parallel de- 



Fig 2 


A Magnadigxta dunni (Schmidt) 

Foot and hand (enlarged) Field Mus No 4550, type These represent 
typical hand and foot foirns of Magnadigita 
B Magnadigita adspcrsa (Peters) 

Foot and hand Amer Mus Nat Hist No 13061 

velopment. However, Types II and III are readily distinguishable, 
the one from the other, and likewise, from other types here con- 
sidered Examples of Type III are rrmJmnii, ntgroflavescens, 
flavimembris, robitsta, dunm, etc. 

Type IV. A fourth group has the foot and hand completely or 
almost completely palmate, leaving only the extreme tips of the 
digits extending beyond the thick ^Veb.” In this group the digits 
may or may not be capable of independent movement. In undis- 
turbed specimens the 'Veb” is thick and is a continuous part of the 
pad that covers the sole and palm and includes the digits. In cap- 
tured specimens when there has been much secretion from these 
pads, the *‘web,” as such, is more evident. In some of the species, 
the individual digits are scarcely discernible exteriorly. On dis- 
section certain of the phalanges are foimd to be shortened and 
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widened^ the widening the result of the growth of a bony web along 
each side of the hourglass-shaped bone. The bony phalangeal 
formula may appear reduced since the terminal phalanges may be 
represented by only a minute cartilage. Members of this group are 
normally bromelicolus and their presence on the ground is for the 
most part accidental or temporary. It may be presumed that this 
type of foot is most efficient in moving over the smooth-leaved 
bromelias and plaintains; and likewise it has permitted the develop- 
ment of the larger arboreal forms. Examples of this group are 
platydactyla, mexicana, flaviventris, lignicolor, yncatana, salvinii, 
rufescenSf etc. 

Type V. It is not so easy to explain a fifth modification which 
involved the fusion of the digits for a part or the whole of their 
length, the digits themselves not being involved in a palmate pad, 
but retaining their individuality. Sometimes the types are rounded 
and partially free, sometimes sharply pointed at their terminations, 
and fused almost to their tips. With variations, this foot type is 
present in several small generic groups. The members are terrestrial 
or fossorial, living under leaves, rocks, or tending to burrow in rot- 
ting logs and detritus of various types, (leneric examples are Batra 
choseps, Oedipino, Thoiim, etc. 

Accepting the presumed aquatic origin of the plcthodontids as 
fact, it would appear that webbing of the digits did not develop in 
response to the swimming stimulus, since the tail and not the limbs 
was the chief primitive organ of locomotion. The feet of salaman- 
ders with aquatic habitats usually are but little modified. 

On land, however, a number of factors may be involved in chang- 
ing the character of hand and foot. One might postulate that the 
winds which are responsible for the distinct wet and dry season are 
the remote stimulus for the development of the “webbed” foot in 
many of the salamanders. The winds prevent rain and tend to 
bring about a lack of surface moisture. This drives the salamanders 
to occupy, perhaps first, thick clumps of grass, terrestrial bro- 
meliads and bromelia-like plants which can collect water, and then 
later, as they become still more modified by increase in the adhesive 
pads, to occupy the arboreal species of the families of water collect- 
ing plants. 

The terminal phalanges of the unwebbed, relatively narrow-toed 
forms usually have a slight terminal widening, often described as 
“T-shaped.” This widening may be absent on certain of the toes, 
.the bone assuming the shape of a modified claw. This widening 
likewise is present in the partly webbed groups. 
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It would appear that the “webbing” is brought about by an in- 
crease in the number of small glands, which push along the digits 
and between the digits. This “web” provides a greater glandular 
surface for hand and foot so that the animal is enabled to ascend 
trees and climb about on smooth-leaved plants which hold moisture 
or collect it during the dry season. Usually the glandular web is 
not movable, and the digits of the hand and foot are kept con- 
tinually widespread, apparently largely incapable of independent 
mov( ment. 

Sublingml fold. The sublingual fold appears in certain genera, 
and is absent in others. Its presence may have something to do 
with the ancestral condition, where the tongue is normally attached 
throughout life. Thus in certain very young specimens of a species, 
free-tongued in an adult state (removed from the egg), it appears 
that the tongue is attached. In Ilaptoglossa the tongue remains 
attached in the adult, as is likewise true of Batrachoseps^ and the 
raised line of attachment is seemingly equivalent to the fold of the 
free-tongued forms. The character of the fold itself differs some- 
what in the different genera of both free-tongued forms and those 
with attached tongues, in which it is present. 

In at least a part of the genera having the tongue attached an- 
teriorly {Batrachoseps) there is a distinct sublingual fold, and the 
attachment is along the median part of the fold for a greater or 
lesser distance. In Eurycea, in which the tongue is free, the fold is 
present in most if not all the species (all not examined). In 
Pseudotriton the membranes of the floor of the mouth are ample 
but the sublingual fold is scarcely represented in certain forms. The 
reduction of the membranes of the floor of the mouth and the 
complete absence of the fold seems especially significant in the 
genera Bohtoglossa {sensu stricto), and in Magnadigita, a genus 
herein described. 

Intervertebral articulation. The vertebral articulation present in 
fully developed specimens of the salamanders under discussion fall 
into three general classes: amphicoelous, intermediate, and opis- 
thocoelous. In the amphicoelous type, the intervertebral noto- 
chordal material, always present in the embryo, remains as em- 
bryonic protocartilage, or is replaced by true cartilage. Usually 
when the vertebrae are separated, the greater part of the cartilage 
adheres to the anterior part of a centrum. If the animal is macer- 
ated, or is allowed to rot, the cartilage disintegrates completely, 
leaving two cone-shaped cavities in the ends of the centrum. 

In the intermediate class there is some calcium deposited in the 
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cartilage, and this adheres to the deeper part of the cup, or may fill 
up the entire cup to the posterior level of the centrum. This is a 
progressive process, the younger specimens showing less deposit than 
very old specimens. 

In the true opisthocoelous type, the entire intervertebral cartilag- 
inous mass becomes calcified (or ossified) '"and is attached to the 
anterior part of a centrum, filling the entire cup of the centrum and 
also forming the ball, of a ball and socket joint, for articulation with 
the preceding vertebra. In younger specimens the deposition may 
not fill the cup and in still younger specimens the material may be 
cartilage. Thus unless a knowledge of the size and age of a speci- 
men in relation to the normal maximum of the species is known, 
conclusions based on vertebral articulations are apt to be mislead- 
ing, as might be true of any animal with an adult bony skeleton, 
since the young might show much more cartilage. However, if one 
is able to examine old adult specimens, there is as great a specific 
and generic constancy in vertebral articulation as obtains in any 
character. 

The use of the vertebral articulations as a basis for discrimination 
between the families Desmognathidae and Plethodontidae was criti- 
cised by Percy Moore* because he had noted that certain sala- 
manders which in early stages may be amphicoelous are strictly 
opisthocoelous in old age. On the basis of the literature he regarded 
the character of vertebral articulation as the only significant dif- 
ference between the families. He therefore decided that the family 
Plethodontidae and Desmognathidae should be united because 
“the failure of the only important character which has seemed to 
make the family distinction of the Plethodontidae and Desmog- 
nathidae desirable renders their separate continuance no longer 
necessary.” 

Dunn, apparently misled in a measure by the Moore paper, erron- 
eously makes a wide application to any “systematic division.” His 
statement is,t “Moore in 1900 showed that the difference between 
amphicoelous and opisthocoelous was a matter of individual age, and 
that systematic divisions based on this character were worthless.” 

If we agree that species and genera are “systematic divisions,” the 
above statement is not wholly true since Moore's findings do show 
that certain genera (genera established on other characters) may 
or do have fixed, old-adult characters as regards vertebral articula- 
tion. Thus, he points out the following facts (Moore, p. 618) . 

* Proe. Acftd. Nat. Sci. Philadelphia. 1900. pp. 618-622. 

fThe Salamanders of the Family nethodontidae. p. 88. 
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Hefnidactylium always strictly amphicoelous. 

Plethodon (four species) amphicoelous. 

Autodax (one species) biconcave. 

Oedipm variegatus [= Bolitoglossa platydactla] biconcave, but 
“the anterior cup about one-third filled with calcified cartilage.” 

Gyrinophilus porphyriticua opisthocoelous, the anterior cup filled 
or with the calcification extending beyond the rim of centrum. 

Spelerpes bellii [= Pseudoeurycea bellii] amphicoelous, but with 
a possibility that it may change later in life (as it does not agree 
with the development in the three forms of Spelerpes). [bellii actu- 
ally belongs to a different genus.] 

Spelerpes longicaudus [= Eurycea longicauda], Spelerpes bilinea- 
tus [= Eurycea bislineata] and Spelerpes guttolineatus [= Eurycea 
longicauda gutto-lineata] opisthocoelous (the anterior cups filled 
and with only a slight concavity). 

Skeletal characters. Many if not all of the individual species 
segregated on the basis of the foot characters, presence or absence 
of the sublingual fold, and the characters of the vertebral articula- 
tions, may likewise show other skeletal characters in common which 
point to generic relationships. Thus in the group having the Type 
II foot, one may observe that the parasphenoid has a characteristic 
lateral notch; the orbitosphenoid is narrowed posteriorly, then sud- 
denly widens to its greatest width anterior to the middle, then again 
becomes gradually narrower anteriorly; the brain case is wider in 
proportion to length than in certain other groups. 

Certain of the generic groups have the dorsal ridge on the verte- 
brae well developed; in others it is low; while in still others scarcely 
a trace remains. 

In certain of the genera there are no small lateral spines or 
“wings” on the side of the posterior part of the centrum, while they 
are present in two of the groups. 

One genus Oedipina has a broad winglike bony development ex- 
tending from the transverse processes along the posterior part of the 
vertebra. 

I cannot distinguish any of the groups by the characters of the 
ribs or the transverse processes, yet some differences are present 
when individual ribs or individual vertebrae are compared. Con- 
trary to Dunn’s statement, t the ribs are, with few exceptions, forked 

t Dunn states, *'The ribs like those of Salamandridae and Ambystomidae, are forked 
distolly” (p 44, “The Salamanders of the Plethodontidae"). The ribs of the Salamandridae 
and Aniblystomidae are likewise forked proximally. 
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proximally and not distaliy. Only the ribs of the second and third 
vertebrae may be also forked distaliy, that is, forked at both ends. 

Dental characters. For the most part, the maxillary teeth of the 
southern plethodontids are pleurodont in character. However, in 
one genus, having the completely palmate hand and with the sub- 
lingual fold entirely missing, the teeth arise from the flat surface 
of the bone, rather than from along the edge of the maxilla. The 
teeth are relatively small and weak, reduced in number, and in two 
forms are apparently completely absent in adults. 

With the exception of this group, there is constancy in the presence 
or absence of the maxillary teeth. In Thonus they are invariably 
absent in the known species, and invariably present in the other 
generic groups under consideration. 

The maxillary teeth are normally in a single row in most of the 
genera save that in Batrachoseps there may be several rows present. 

Prevomerine teeth are in one continuous row in most species ; how- 
ever, in younger specimens of certain species, in both young and 
adults of others, there may be several short rows which give the 
teeth a grouping often designated as a “patch.” This condition 
appears in certain species of Batrachoseps, and is present in Bo- 
litoglossa yucatana and occasional Bohtoglossa platydactyla. Some 
specimens of Pseudocurycea cephahea likewise may have the pre- 
vomerine teeth in a patch. 

The teeth, widely know'n as “parasphenoid teeth,” appear on two 
bony plates which are loosely attached to the undersurface of the 
parasphenoid. These plates are generally regarded as backward 
growths of the prevoniers and in some genera remain unseparated 
from them, as continuous processes of the prevomers. However, in 
most genera they form two separate bones which bear larger or 
smaller series of teeth. The name paravomers for these separate 
elements has been suggested to me by Dr. Hobart M. Smith, a sug- 
gestion which I shall follow. 

These bones are variable in width, sometimes narrow, widely 
separated, and having several very short diagonal rows of teeth, 
sometimes much widened, so that the two plates are continuous' 
bearing several long diagonal rows of teeth, the rows from the two 
bones tending to meet mesially and together forming a pattern of 
chevrons. When the specimens are allowed to macerate, these plates 
separate readily from the parasphenoid, since they are not sutured 
to the parasphenoid or to each other. The teeth themselves rot 
away at their bases and are lost, since the tooth base is not solid 
dentine or dentine and enamel like the remainder of the tooth. 
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When the paravomerine teeth are described as forming a single 
^‘patch/^ one must know that they are merely the same two groups 
(normally forming two series) that have become closely approxi- 
mated. 

The width of the paravomers is apparently not a generic charac- 
ter in all cases, as several of the generic groups outlined previously 
may have these tooth groups separated in some of the larger mem- 
bers and closely approximated m certain of the more diminutive 
species. In certain other generic groups there is constancy in the 
character of their close approximation. 

The sexual differention in the tooth characters is marked, at least 
in adults. Practically all the species have dental dimorphism which 
in the males results in larger teeth on maxilla and more especially 
the premaxilla. In a large number of cases the males have a smaller 
number of teeth on maxilla, premaxilla, and mandible. The dimor- 
phism is either absent or le^^s obvious as applies to the paravomerine 
and prevomerine teeth. As has been frequently pointed out, the 
premaxillary teeth of males often pierce the gums, and are visible 
even when the lips are closed. Moreover, the actual shape of the 
teeth, as ^^ell as the size, may differ in the two sexes. Some species 
may have the tooth tips darkened, some blackish, some reddish in 
color. 

Generic Groups 

Of the genera herein discussed, Bolitoglossa, Pseudoeuryceaj Chi- 
ropterotriton, Magnadigita, Parvimolge, and Oedxpma have the fol- 
lowing characters in common: Digits, four anterior, five posterior; 
teeth invariably present on the paravomers, mandibles and premax- 
illa; premaxilla single; a fontanelle present between the frontal pro- 
^•esses of the premaxilla and frontal; choanae open through a notch 
in the prevomers, no ossified pterygoids or pterygoid process on the 
squamosal or quadrate; otic capsule (periotic) never divided into 
two (or more) bones; occipital condyles sessile; operculum present; 
no bony sept om axilla. Tongue and hyoid apparatus attached to 
ventral surface of pelvis by two greatly elongate, narrow muscles; 
uniform hyoid apparatus; tongue boletoid, free; a nasolabial groove; 
carpals and tarsals of cartilage; lungs absent; frontal processes of 
maxilla never suturing or fusing behind fontanelle; atlas with two 
small spines on centrum, the anterior process (''odontoid process'") 
with two articulating surfaces; eyes normal; no palmar tubercles; 
a specialized glandular area behind insertions of hind limb in both 
sexes; sexual dimorphism indicated by papillae in male cloaca, folos 
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in females; a submental (hedonic) gland in males; subnasal region 
more inflated in males; females usually larger, the body slightly 
longer in proportion to length of limbs. 

The characters by which the genera vary are: the presence or ab- 
sence of the prefrontal; character of maxillary teeth; presence or 
absence of a sublingual fold; character of feet, indicating adaption 
to terrestrial, subterrestrial, semiarboreal or bromeliad life; degree 
of ossification and relationship to each other of various bones of 
the skull; crests, wings or spines on dorsal vertebrae; the character 
of vertebral articulation (amphicoclous, opisthocoelous, or inter- 
mediate). 

Too few of the characters of Haptoglossa have been given to com- 
pare it fully with the above group of genera. The fact that the 
tongue is not free sets it apart from Thorius and the above group 
of genera. 

Thorius differs from the preceding group of genera in the foot 
characters; presence of an orbitolabial groove; separated parietals; 
absence of maxillary teeth; median part of brain case membrane; 
some forms with ossified carpals and tarsals ; otic capsule and man- 
dible rather well ossified while many other skull bones remain either 
cartilage or very weakly ossified; vertebrae opisthocoelous with 
rounded, anterior, articular condyles; fontanelle between frontal and 
frontal process of premaxillary, reduced. 

Batrachoseps, also entering the Mexican fauna, has multiple tooth 
series on maxilla, digits 4-4, tongue not free; parietals, widely 
separated, the median part of brain case membrane; frontal proc- 
essows of premaxillary fused, or not, the fontanelle reduced or absent; 
septomaxilla present {fide Dunn) ; no prefrontal ; vertebrae preced- 
ing the sacral vertebra more than 15. 
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PsEUDOEURYCEA genus Dovum 
Genotype Spelerpes leprosus Cope 

Characters, Middle digits of hand and foot free beyond the 
metatarsals and metacarpals or at most involving the proximal 
phalanges; vertebral articulation intei^nediate, the cavity of the 
anterior part of centrum may be filled to the posterior surface of 
centrum, but lacking any trace of a rounded, terminal condyle; 
teeth on maxilla, premaxilla and mandible, pleurodont; premaxilla 
single, the frontal processes arising from a slight elevation on pre- 
maxilla; a well-defined fronto-premaxillary fontanelle; columella 
absent from the operculum; parasphenoid lacking a lateral notch; 
no septomaxilla; no lateral spines or ^Vings^^ on the posterior parts 
of centra (save atlas) ; a sublingual fold present. 

Referred species. The species referred to this genus fall into sev- 
eral groups which are of almost generic character. These are: 

GADOVII GROUP 

Pseudoeurycea gadovii (Dunn) 

Pseudoeurycea unguidentis (Taylor) 

Pseudoeurycea melanomolge (Taylor) 

SMITHI GROUP 

Pseudoeurycea smithi (Taylor) 

CEPHALICA GROUP 

Pseudoeurycea galeanae (Taylor) 

Pseudoeurycea cephalica cephalica (Cope) 

Pseudoeurycea cephalica manni (Taylor) 

Pseudoeurycea cephalica rubrimembris (Taylor & Smith) 

BELLI GROUP 

Pseudoeurycea bellii (Gray) 

Pseudoeurycea gigantea (Taylor) 

LEPROSA GROUP 

Pseudoeurycea altamontana (Taylor) 

Pseudoeurycea cochranae (Taylor) 

Pseudoeurycea robertsi (Taylor) 

Pseudoeurycea leprosa (Cope) 

Pseudoeurycea nigromaculata (Taylor) 

Pseudoeurycea goebeli (Schmidt) 

Pseudoeurycea rex (Dunn) 
t Pseudoeurycea barbouri (Schmidt) 

The range of this genus extends from Zacatecas and Nuevo Le6n 


14«.1838 
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PLATE XII 

Fig. 1. Pseudoeurycea gadovii (Dunn). Hand and foot. EHT-HMS, No. 

17176, topotype; Orizaba Volcano, 11,000 ft. 

Fig. 2. Pseudoeurycea robertsi (Taylor). EHT-HMS, No. 12503, type; Ne- 
vada de Toluca, Mexico. 

Fig, 3. PsevAoeurycea smithi (Taylor). Hand and foot. EHT-HMS, No. 

3966, type; Cerro San Luis N. W. Oaxaca, Oaxaca. 

Fig. 4. Pseudoeurycea altamontana (Taylor). Hand and foot. EHT-HMS, 
No. 12245, type; Lake Zempoala, Morelos. 

Fig. 5. Pseudoeurycea c(phalica cephalica (Cope). Hand and foot. EHT- 
HMS, No. 12098, Lake Zempoala, Morelos. 

Fig. 6. Pseudoeurycea leprosa (Cope). Hand and foot. EHT-HMS, No. 
12215, near Rio Frio, Mexico. 

Fig. 7. Pseudoeurycea giqantea (Taylor). Hand and foot. MCZ, No. 8437, 
type; Jalapa, Veracruz, 

Fig. 8. Pseudoeurycea goebeli iSchmidl), Hand and foot. EHT-HMS, No. 
29879, paratype; Volcan Tajumulco, Guatemala. 
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south on the Mexican Plateau, two forms, rex and goebeli, occurring 
in Guatemala. Only one species, Pseudoeurycea belliiy is known to 
occur in the Sierra Madre del Sur in Guerrero, where it is the only 
known salamander. 

The genus Pseudoeurycea has undergone its greatest development 
in the plateau region of Mexico, practically no part of which lacks 
a representative (with the possible exception of the most north- 
western part). At least five subgeneric groups are present, and 
usually only one species of any given group occurs in a given locality. 
Thus in the general region on and about Mt. Orizaba one species 
belonging to each of four groups occur: Pseudoeurycea gadovii, 
cephalica cephalica, gigantea and leprosa. On Mt. Popocatepetl 
three groups, represented by four species, belliiy cephalica cephaU 
ica, leprosa and altamontana occur. On Cerro San Felipe, Oaxaca, 
bellii, unguidentis, smithi and cochranae are found — four species 
representing four groups. On Nevado de Toluca, in western Mexico 
(state), robertsi, bellii and cephalica cephalica occur — three species 
and three groups. 

Thus in only one case (Mt. Popocatepetl) do we find two species 
of one group represented — ^that leprosa and altamontana. The two 
forms also occur together in the Ajusco range (Lagunas de Zem- 
poala). 

On the periphery of the range, in the north only cephalica gale- 
anae has been found; to the west in Jalisco, Zacatecas, and south in 
Guerrero only bellii; in lower elevations in the east (Veracruz) only 
nigromaculata is known to occur. 

When the internal anatomy of the leprosa group is better known, 
the differences between altamontana and leprosa may be found to 
be greater than they now seem to be. In Guatemala it has not been 
shown that rex and goebeli occur together. 

Oedipus barbouri Schmidt is referred to this genus with a ques- 
tion. The toes are free. Whether the sublingual fold is present 
has not been ascertained. 
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Chiropterotriton genus noviun 
Genotype Oedipus multidentata Taylor 

Characters. Small mountain salamanders adapted to both terres- 
trial and arboreal life. Hand and foot widespread, the proximal 
phalanx of each digit included in the fleshy web; under surface of 
digit tips with discrete, rounding, elevated pads, thickest posteriorly ; 
first finger and first toe almost completely included in web ; the last 
finger and toe well developed ; palm and sole a glandular pad which 
is smooth, not showing the metatarsals and metacarpals. Tongue free 
with a membranous semicircular sublingual fold below anterior part 
of tongue (or somewhat anterior to it). Young with much enlarged 
nostrils, retained in certain adult forms. Teeth typically pleurodont 
on maxillary, premaxillary and mandible; paravomerine tooth 
patches either separate or closely approximated and forming a single 
patch; mandible usually not strongly ossified; carpals and tarsals 
of cartilage; metatarsals, metacarpals and phalanges well ossified; 
phalanges hourglass-shaped; terminal phalanges with a narrow or a 
wider, T-shaped termination. 

The following characters are also common to most if not all the 
species. The premaxilla is single and is usually well ossified, nar- 
row, bearing from seven to nine teeth; the frontal processes arise 
separately and pass up and back, separated from the skin by a thin 
mass of glands ; the processes are attached to the nasals and frontals, 
and border a fontanellc lying partly between the anterior ends of 
the frontals and the processes; maxillaries and mandibles always 
toothed. Prevomers separated anteriorly, sutured only posteriorly,, 
usually at about the level of the posterior edge of the choanal open- 
ing, touching the edge of premaxilla narrowly, widely separated from 
frontal or premaxillary processes. Paravomerine teeth on para- 
sphenoid in two groups, narrowed somewhat anteriorly, and close 
together, wider and more separated posteriorly. Orbitosphenoid 
widest medially, narrowing at both ends, bordered above by the 
frontal and parietal, ventrally by the parasphenoid ; optic foramen 
large, usually its diameter equal to half the posterior width. Frontals 
and parietals forming median sutures. Otic capsules (periotic) well 
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PLATE XIII 

Fia. 1. Chiropterolriion hromeliacea (Schmidt). Hand and foot. EHT- 
HMS, No. 27090, paratype; Volcan Tajumulco, Guatemala. 

Fig. 2. Chiropterotriton chiroptera (Cope). Hand and foot. EHT-HMS. 

No. 4475; km. 67, Mexico-Puebla Highway, Mexico. 

Fig, 3. Chiropteroiriton lavae (Taylor). Hand and foot. EHT-HMS, No. 

2S937, type; 2 mi. W. La Joya, Veracruz. 

Fio. 4. Chiropteroiriton arhorea (Taylor). Hand and foot. EHT-HMS, 
No. 16734, type; near Tianguistengo, Hidalgo. 

Fig. 5. Chiropteroiriton nasalis (Dunn). Hand and foot. EHT-HMS, No. 

27286, paratype; mountains above San Pedro, Honduras. 

Fig. 6. Chiropteroiriton multidentata (Taylor). Hand and foot. MCZ, 
No. 14812, paratype; Alvarez, San Luis Potosi (8,000 ft.). 

Fig. 7. Chiropteroiriton xolocalcae (Taylor). Hand and foot. EHT-HMS, 
No. 25331, paratype; Ceno Ovando, Chiapas. 



PLATE XIII 




216 


The University Science Bulletin 


ossified, lacking crests or spines but with three low, elongate, dorsal 
ridges, forming a triangular dorsal depression; lachrymal foramen 
between prefrontal, maxillary and nasal; operculum a flat plate, 
from the edge of which arises a short columella. Fifteen vertebrae 
precede the sacral vertebrae; no dorsal crests present and no spines 
on centra save on sides of atlas; atlas not modified. 

Referred species. Besides the genotype, Chiropterotriton nmlti- 
dentata (Taylor), the following species are referred to the genus: 

Chiropterotriton chiroptera (Cope) Chiropterotriton terrestrin (Taylor) 

Chiropterotriton dimidiata (Taylor) Chiropterotriton Invae (Taylor) 

Chiropterotriton chondroateya (Taylor) Chiropterotriton xolocalcae (Taylor) 

Chiropterotriton moaaueri (Woodall) Chiropterotriton naaalis (Dunn) 

Chiropterotriton arborea (Taylor) Chiropterotriton bromeliacea (Schmidt) 

Remarks. The terrestrial types are chiroptera, dimidiata, chon- 
drostega, terrestris, mosaueri and midtidentata. The first mentioned 
form, chiroptera, is found most frequently under pine and other logs 
or in the crevices of rotting wood, under rocks, clumps of grass and 
piles of leaves. I have never taken the species in cither terrestrial 
or arboreal bromelias. However, there are usually no, or but few 
bromelias in the regions, and at the elevations, where the species is 
most numerous. The species has been taken most frequently at from 
9,000 to 12,000 feet elevation. In the region of the Lagunas de 
Zempoala, and elsewhere in the Ajusco range in eastern Mexico and 
western Puebla (Mt. Tlaloc, Ixtaccihuatl and Popocatepetl) and 
east in the region of Cofre de Perotc, Veracruz, this species is very 
numerous. 

During the dry season this form finds shelter deep among rock 
piles, in the roots of rotting stumps and sometimes in the thick basal 
masses of the mountain grass clumps, which remain moist during 
much of the dry season. My first visits to the northern slopes of 
Cofre de Perote were made in June at which time the specimens were 
extremely numerous at Cruz Blanca. The place was visited later in 
the season on two or three occasions and not a single specimen could 
be found where literally thousands might have been collected earlier. 

Chondrostega resembles chiroptera in most details but the skull 
is largely cartilaginous, the bones are extremely fragile (especially 
the vertebrae and limb bones) , and the atlas is shortened. The foot 
shape is almost identical with that of chiroptera, and its habitat is 
likewise similar. The species has been found only in the general 
region about the type locality. None have been taken in bromelias 
— ^in fact no bromelias were observed in this immediate repon. 

. Moaaueri occurs in this same locality but I suspect that this species 
is subterrestrial, living in the cavities in limestone rocks, which are 
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abundant in this region. The types were found in the mouth of a 
small cavern some feet below the ground. 

Arborea and terrestrisy two other members of the genus, occur in 
central northern Hidalgo and may actually be present in suitable 
localities in the same region where chondrostega and mosaueri occur. 
In the mountain region in southern Hidalgo two other forms, multU 
dentata and dimidiata, occur, the latter known only from this range, 
the other, multidentata, occurring as far north as San Luis Potosi. 
I have seen an undescribed species of this genus that was taken on 
Cerro Potosi near Galeana, Nuevo Leon. 

Chiropterotriton lavae is known only from bromelias on the 
plateau edge in central western Veracruz, but I suspect it is likewise 
to be found in the lava rocks which occur in such abundance in the 
region. To the south a species, xolocalcaej has been recently dis- 
covered on Mt. Ovando, southern Chiapas. It is so far known only 
from the bromelias of this region. Still farther southeast nasalis 
occurs. This latter form apparently is also largely or entirely 
bromelia-inhabiting. It combines the character of small fingers and 
toes (similar to chiroptera) with a very large nostril. 

Multidentatay occurring in the mountains of Hidalgo and San Luis 
Potosi, is a form that is both terrestrial and arboreal, and is ap- 
parently the most generalized form. During the wet season the 
greater number of specimens were to be taken on the ground, while 
a few only were to be found in bromelias. The elevation at which 
the species occurred most frequently was 9,000 to 11,000 feet. It 
differs from chiroptera in the retention of all or most of the maxillary 
teeth in the males (all but a few enlarged teeth are lost in chiroptera 
males), longer tail, longer limbs and a slightly wider skull. Pro- 
portionally the digital tips are very slightly wider than in chiroptera, 

Arborea, chiroptera and lavae have a small number of enlarged 
teeth on the maxillaries of the males. The sublingual fold under the 
tongue (or slightly in advance of it) is always present. It may 
represent a line of lingual attachment ip its ancestors. It is not to 
be confused with the membrane attaching the ceratobranchial heads, 
immediately anterior to the base of the tongue. 

The evolution of this generic group has taken place largely in 
Mexico. Multidentata appears to be a more generalized form and 
I suspect this or a related form may be ancestral to the group. The 
other species all may be regarded as more specialized. This special- 
ization is largely evidenced by reduction in size, variation in dental 
characteristics (chiefly the size, shape and number of teeth). While 
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there is a variation in length of limb with relation to body length and 
size of foot, the general shape of the foot, its pads and its wide- 
spread character remain unchanged. The slight increase in the length 
of limb and wdth of the toes in arborea is an adaptation to a more 
complete bromeliad habitat. The paravomerine tooth groups are 
close together in dimidiatay terrestris and chondrostega, which may 
be a result of the small size of these forms. 

When the Central American countries south of Guatemala are 
better explored herpetologically, it seems likely that the genus will 
be traced farther to the south than it is now known. 

Magnadigita genus novum 
Genotype Bolitoglossa nigroflavescens Taylor 

Characters. Digits wide, more or less truncate, the outer one or 
two phalanges greatly shortened and free. No sublingual fold; 
metatarsals, metacarpals and phalanges poorly ossified; prefrontals 
present, premaxilla single, the spines arising separately; vertebrae 
completely amphicoelous, the centra large, thin walled, with a lateral 
keel or wing on the side; maxilla toothed; tongue free; no septo- 
maxillae; occipital condyles sessile; carpals and tarsals cartilage; 
atlas with narrow winglike shelf along centrum instead of the two 
lateral spines, not obviously specialized; phalanges compressed, flat- 
tened, with some evidence of a lateral bony web. Usually (if not 
invariably) oviparous. 

The foot pattern is held with rather rigid tenacity throughout the 
range, only that of Magnadigita flavimembris showing a slight de- 
parture from the typical (see PI, XIV, fig. 8). 

Referred species: Aside from the genotype Magnadigita mgro- 
flavescens (Taylor), the following species are a^^sociated with this 
genus: Magnadigita macrinii (Lafrentz) ; Magnadigita lincolni 
(Stuart) ; Magnadigita englehardti (Sclimidt) ; Magnadigita ros- 
trata (Schmidt) ; Magnadigita robusta (Cope) ; Magnadigita frank- 
Uni (Schmidt) ; Magnadigita flammembris (Schmidt) ; Magnadigita 
dunni Schmidt; Magnadigita cuchumatana Stuart; ? Magnadigita 
morio; ? Magnadigita adspersa (Peters) ; ? Magnadigita subpalmata 
Boulenger. The three last species are referred here tentatively. 

The Mexican species of this genus are confined to the southern 
part of the country, Magnadigita macrinii being known only from a 
range of mountains in southern Oaxaca, and Magnadigita nigro- 
flavescens from Mt. Ovando in southwestern Chiapas. Other species 
range south through Central America and into South America. 
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Bolitoglossa Dumeril and Bibron 
Genotype Bolitoglossa mexicana Dumeril and Bibron 

Characters. Digits 4-5; feet and hands palmate, none or only 
tips of digits free; no sublingual fold; prefrontal present; premaxilla 
single, the spines arising separately; a fronto-premaxillary fontan- 
elle; teeth on maxilla (normally) but these not typically pleurodont, 
but arising from flat surface of bone, and not at the edge (two forms 
lack teeth). Tongue free, but no trace of a sublingual fold; verte- 
brae completely amphicoelous > no bony septomaxillae; occipital 
condyles sessile; carpals and tarsals cartilage; metatarsals, meta- 
carpals, and phalanges compressed, hourglass-shaped with lateral 
bony webs; phalangeal bony formula may be reduced (some of the 
termihal phalanges represented by cartilage only); oviparous; no 
aquatic stage; costal grooves 13, costal folds 12; 15 vertebrae pre- 
cede the sacral vertebra ; spines on sides of posterior part of centra ; 
atlas not obviously specialized; para vomerine tooth patches on the 
parasphenoid closely approximated. 

The species of the genus have greatly enlarged nasal capsules 
which extend in both sexes out over the upper lip. The premaxilla 
is single, reduced, weakly ossified; the base lying almost horizontal, 
the frontal processes pushing up between the nasal capsules near 
their posterior part; the nasal bones are relatively very large, gen- 
erally triangular in shape, and may touch each other above the pre- 
maxillae. At least sertain forms (flamventris) have only eight car- 
pals. The prefrontals are greatly reduced, but usually if not always 
form a part of the border of the lachrymal foramen; the choanae 
open through a notch in the prevomer. 

Referred Species. Species are referred to the genus, as follows: 

Bolitoqlo»sa colormea (Dunn) Bohtoglosm MoJitmi ((IIa^) 

HohtooIoHt>a ocndtntahk Tayloi BoUtoqlottsa flat iVi'ittrM (Srhinnlt) 

Bolitogfosaa helmrtchi (Sdimidt) Bohtoglosaa Ugrnrolor (Petiis) 

Bolitoglossa rufescens (Cope) Bolitoglossa ymatana (Pettis) 

Bolitoglossa doffliini (Werner) Bolitoglossa rntricnna Duiii(iiil and Bihron 

Bolitoglossa mulleri (Brocchi) Bolitoglossa odonmllt (Stuart) 

Bolitoglo<isa platydactyla (Cuvier) Bolitoglossa horburata Trapido 

The following species are tentatively referred to the genus: 

Bolitoglossa schmidti (Dunn) Bolitoglossa nhli (Intersttui) 

Bolitoglossa altamazonica (Cope) bolitoglossa paraensis (Unterate.n) 

Bolitoglossa pfsruvtana (Boulenger) Bolitoglossa stnatula (Noble) 

Save for Noble^s (1921) figure of ^^Oedipm adspersus'^ and his 
statements regarding the same, the skeletal anatomy of this second 
group of species is unknown to me. Noble^s figure shows that the 
prefrontal bone as absent in adspersus. He states: Very marked 
differences in the anterior cranial elements distinguish adspersus atid 
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PLATE XIV 

Fig. 1. ? Magnadigita macrmti (Lafrentz). Hand and foot. AMNH, No. 
6240; San Pedro Alta, Oaxaca. 

Fig. 2. Magnadigiia englehardti (Schmidt). Hand and foot. EHT-HMS, 
No. 27276; Volcan Atitlan, Guatemala. 

Fig. 3. Magnad'^gita rontrata (Schmidt). Hand and foot. EHT-HMS, No. 
27285; above Tecpan, Guatemala. 

Fig. 4. Magnadigiia robusta (Cope). Hand and foot. USNM, No. 37773, 
La Palma, Costa Rica. 

Fig. 5. Magnadigiia nigroflavesceiis {TayloT). Hand and foot. EHT-HMS, 
No. 27263; Cerro Ovando, Chiapas. 

Fig. 6. Magnadigiia lincolni (Stuarf). Hand and foot. UMMVZ, No. 

89100; Monte at Salqiiil Grande, El Quiche, Guatemala. 

Fig. 7. Mag}iadigita jranklini {Schmidt). Hand and foot. EHT-HMS, No. 
27274; Volcan Atitlan, Guatemala. 

Fig. 8. Magnadigiia flavimemhris (Schmidt). Hand and foot. EHT-HMS, 
No. 27272, Volcan Tajumulco, Guatemala. 
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striatulus from leprosus. Oedipus variegatus, the type of the genus, 
is so closely allied to O. striatulus that it seems probable that these 
cranial patterns will be shown to be the same. The following char- 
acters common to 0. striatulus and 0. adspersus may be considered 
the distinguishing features of the Oedipus as now defined [by 
Noble]: ^^(1) no prefrontal; (2) no septomaxilla; (3) premaxillae 
ankylosed only at their extreme anterior ends.’^ 

From this one is led to believe that the prefrontal bone is absent 
also in striatulus and variegatus [= B. platydactyla] Cuvier. How- 
ever, the prefrontal actually is* present in the two latter species. I 
have not examined the former. 

If Noble is correct in the identification of the specimen which he 
figured as Oedipus adspersus, there is very considerable doubt that 
the species belongs to any of the genera here defined. 

The genus will doubtless eventually be divided into two or more 
subgenera. The most obvious division is between the larger, long 
tailed species, represented by platydactyla, and small short-tailed 
forms represented by rujescens. 

The range of Bolitoglossa is along the eastern lowlands of Mexico 
(to 3,500 ft. elevation) from eastern San Luis Potosi south through 
Central America and into South America. 

Representatives of two groups of the genus occur in Mexico. 

Platydacfylus has been traced to the north along the eastern low- 
lands as far as San Luis Potosi. East and south of the isthmus 
mcxicana, fiairiventris and yucatana occur. Two Mexican forms be- 
longing to the group of smaller species are known. Rujescens, a 
toothed species, has a range similar to platydactyla. In the Pacific 
drainage south of the isthmus it is replaced by a closely related, 
toothless, species, occidentalis. 

Representatives of the genus have been traced to the mouth of the 
Amazon in Brazil. The extent of the range of the genus in South 
America depends upon the final disposition of species tentatively re- 
ferred to it. 

The validity of the genus Eladinca Miranda-Ribeiro is in question. 
It was erected for a species described from embryos and newly 
hatched young, from the Utinga forest, Para, Brazil, which he be- 
lieved was different from other South American species in being ovi- 
parous. Parker (1939) believes that it may be the young of Oedipus 
altamazonicus. However it would be extremely difficult to draw a 
generic distinction on very young specimens. Neither Parker nor 
Miranda-Ribeiro have considered the possibility of a relationship 
with Unterstein’s lowland forest species, Oedipus paraensis from 
Santa Isabel near the city of Par& (Belem), Brazil. 
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Parvimolge genus novum 
Genotype Oedvpus townsendi Dunn 


Characters. Diminutive salamanders, characterized by a series 
of much enlarged dorsal glandules arranged irregularly on each side 
of the median dorsal line. Skull well ossified; pleurodont teeth on 
maxillae; paravomerine teeth on parasphenoid in a single patch (2 
very closely approximate series) ; frontal processes of premaxilla 
arising separately, very close together, not fused or sutured pos- 
teriorly; prefrontal absent; carpals and tarsals cartilaginous; pha- 
langes nonnal; anterior part of centra cylindrical, acoelous, but lack- 
ing rounded anterior condyles; no orbitolabial groove; fingers and 
toes fleshy, syndactylous, with the tii)s of the three middle toes and 
the outer fingers free and pointed rather than rounded ; a sublingual 
fold present. (For foot type see pi. XV, fig. 2.) 

Skeletal characters of Parvimolge townsendi (Dunn). The pre- 
vomers are closely approximated medially but not sutured, save 
posteriorly ; the prcmaxilla bears seven teeth ; the frontal processes, 
arising from an elevation on the upper part of the base premaxilla, 
very closely approximated and continuing close together to the 
frontals and enclosing a narrow fontanclle; frontals and parictals 
form a straight median suture. Otic capsule well ossified; the 
orbitosphenoid sutured to the parietal and frontal, the optic foramen 
large; mandible largely cartilage with one small and four or five 
very large teeth (at least in the male), extending above the level of 
the jaw a distance equal to the height of jaw itself. Vertebrae, 15 
anterior to the sacrum; atlas not strongly modified, except that the 
body of the vertebrae is only a little longer than the “odontoid” 
articulating process. Body vertebrae lacking dorsal crests or spines ; 
no lateral wings behind the transverse processes. 

Referred species. Only the genotype, Parvimolge townsendi 


(Dunn). , . , 

Remarks. This species lives in the same general region where 

Thonus pennatulus Cope occurs and , is of about the same size. It 
may be readily distinguished from members of that genus, by the 
absence of the orbitolabial groove, the greater degree of cranial 
ossification, the enlarged dorsal glandules, the 
maxillary teeth, frontal processes of premaxillary not m contact with 
the prevomerine suture, prevomers forming a continuous suture, and 
the presence of cartilaginous carpals and tareals. 

Specimens from Guerrero, Hidalgo, which Dunn 
P. townsendi as paratypes, belong in a different genus. These 
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PLATE XV 

Fia. 1. ? Oedipina complex (Dunn). Hand and foot AMNH, No. 40473; 
Barro Colorado I., Panama 

Fia. 2. Parvimolge towrisendi (Dunn). Hand and foot EHT-HMS, No. 
26562, para type; Jalapa, Veracruz. 

Fio. 3. Bolitoglossus ? sp. Hand and foot. AMNH, No. 10339; Bogota, 
Columbia. 

Fia. 4. Bolitoglossa ocddentalis Taylor. Hand and foot. EHT-HMS, No. 

24049, paratype; Finca Judrez, Chiapas, Mexico. 

Fra. 5. Bolitoglossa mexicana (Gray). Hand and foot. AMNH, No. 
45339; Cofradia, Honduras. 

Fra. 6. Bolitoglossa helmrichi (Schmidt) , Hand and foot. EHT-HMS, No. 

27053; near Samac, west of Coban, Guatemala. 

Fia. 7. Bolitoglossa flaviventris (Schmidt). Hand and foot. EHT-HMS, 
No. 3995; Tonala, Chiapas. 

Fra. 8. Bolitoglossa platydactyla (Cuvier). Hand and foot. EHT-HMS, 
No. 15202, near Cdrdoba, Veracruz. 
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Chiropterotriton diinidiata Taylor. This form may be readily dis- 
tinguished by hand and foot form, the presence of a prefrontal, no 
enlarged dorsal glandules on the back, etc., etc. Both have enlarged 
nostrils. 

Oedipina Keferstein 
Genotype Oedipina Keferstein 

Characters, Elongate, slender-bodied terrestrial salamanders, the 
tail longer (usually very much longer) than head and body; digits 
largely or entirely syndactylous, the tips more or less pointed; a 
sublingual fold ; 16 or more vertebrae preceding the sacral vertebrae, 
all with broad elongate alar expansions on the sides behind the 
transverse processes; no dorsal crests on body vertebrae, and no 
lateral spines on ventral or lateral part of centra. 

Prcmaxilla somewhat ossified, rather narrow, rectangular; the 
frontal processes arising from a common elongate stem, and sepa- 
rated only narrowly; teeth on maxilla pleurodont; a prominent 
maxillary shelf; paravomerine tooth groups juxtaposed, appearing 
as a single patch ; no orbitolabial groove. 

Characters of Oedipina lineola Cope, Maxilla ossified, the teeth 
pleurodont, increasing in size toward prcmaxilla; premaxilla with 
two enlarged teeth in males, 1% times as wide as high; orbito- 
sphenoid forming sutures with parietal and frontal, widening a little 
in the middle; optic foramen relatively very small, about one-fifth 
the width of the bone on a level with the foramen; the paravomerine 
tooth series on the parasphenoid are very closely approximated, ap- 
pearing as a single group ; frontals and parietals ossified, forming a 
straight, median suture; carpals and tarsals cartilage; a fontanelle 
present. 

The feet and hands have the basal part of the digits grown to- 
gether but the two middle fingers and three middle toes are free for 
some distance; the toes are bluntly pointed. In the adult the tail 
is twice the length of head and body. 

Referred forms. The following species are referred to this genus; 
Oedipina uniformis Keferstein, Oedipina lineola (Cope), Oedipina 
complex (Dunn), Oedipina elongata (Schmidt), Oedipina parvipes 
(Peters), Oedipina collaris (Stejneger), Oedipina alfaroi (Dunn). 
See comment below. 

Remarks. There is some doubt whether all the elongate wormlike 
forms of Central and South America are congeneric with uniformis 
and lineola. The skeletal characters of most of the group are un- 
known and there is a probability that an examination of the skele- 
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Ions will prove that more than a single genus is represented. The 
more obvious external and dental differences of the seven forms are 
here shown. Grouped according to the presence or absence of max- 
illary teeth they may be separated as follows: 

Maxillaiy teeth No maxillarv teeth 

uniformis elongaia aljaroi 

lineola parvipes 

complex cnllaris 

When grouped according to 

Blunt snout 

uniformis 
lineola 
complex 
elongata 

The absence of teeth may not be a generic character, but with 
few exceptions in amphibians, teeth are present in a given genus, 
or invariably absent in another. One exception to this in the pleth- 
odondids is recognized in the genus Bolitoglossa: Bolitoglossa rufes- 
cens is without, Bolitoglossa occidentalism with maxillary teeth; Boli^ 
toglossa colonnea is without maxillary teeth while the related Boli- 
toglossa striatula has them. An examination of the external and 
skeletal characters of the first pair of species show them to be very 
closely related. 

The foot character of a specimen from Barro Colorado Island, 
identified as Oedipina parvipes, is different from lineola in that the 
digits are more entirely grown together; the toes are flattened and 
only the middle toe and the two middle fingers have the tips free; 
the digits for the most part terminate in sharp points. 

This specimen has 17 costal grooves, the hind legs reaching about 
the length of four and one half costal folds, the arm, four folds, the 
digital tips being separated by six^nd one-half folds. 

As now known, the genus Oedipina extends from central Veracruz 
south through Central America into northern South America. 

Only Oedipina lineola is known to occur certainly in Mexico; 
and as far as collections go it seems to be confined to the low 
mountain slopes in western central Veracruz. The specimens col- 
lected have been found chiefly in piles of chips, and under trash on 
the ground in the coffee and banana plantations. 

The placing by Dunn of Spelerpes (Oedipus) infuscatus Peters 
(having 14 costal grooves, and purporting to come from Haiti) as 
a questioned synonym of lineolus may be warranted since lineola is 


snout shape the groups are as follows: 

Shaip snout 

parvipes 

collaris 

alfaroi 
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known to have 14 costal grooves and 13 costal folds. However, 
comparing the description of infuscatus with a specimen of lineola 
of the same size, (21 mm. snout-to-vent) the following differences 
obtain: Head width (2.48 mm.) in snout-to-end-of-vent length (21.2 
mm.) 8.5 times, instead of 7 times. The arm reaches about half the 
distance between arm insertion and the corned of the mouth, instead 
of ‘‘almost to the corner of mouth the hind leg reaches forward 
beyond the middle of the 11th costal fold. Specimens of lineola 
of this size have the nostril still large, a character not noted in 
the description of infuscatiis. The original description is very brief, 
and other differences may actually obtain. That Spelerpes infus- 
catus is a synonym of Oedipina lineola is not established beyond a 
doubt. 

Thorius Cope 

Genotype Thorius pennatulus Cope 

Characters. Very diminutive salamanders; tongue free with a 
sublingual fold present; a deep orbitolabial groove, running from 
eye diagonally back to lip; digit fused together at bases, the middle 
digits somewhat widened and rounded, and free at tips. Skull poorly 
ossified, the parietals not forming a median suture, separated by 
a membrane; orbitosphenoid widely separated by membrane from 
parietal and frontal; maxilla edentulous; mandibular and prevomer- 
ine teeth present; operculum with a minute columella fused to it; 
premaxilla single, very small, triangular, bearing from 1-3 teeth in 
males, the frontal processes arising from the base, separately, then 
apparently suturing, or at least continuing side by side to dorsal 
surface of skull where they again separate ; processes in contact with, 
prevomers along their mutual suture, thus completely separating 
the nasal capsules by bone; orbitosphenoid nearly rectangular, the 
optic foramen occupying one third of its width ; paravomerine teeth 
on the parasphenoid in two closely approximated groups (appearing 
as a single-heart-shaped group); lower jaw well ossified; atlas 
greatly shortened, the “odontoid'' articular process nearly as long 
as remainder of vertebrae ; vertebrae completely opisthocoelous, the 
anterior part of centrum with a rounded condyle, lacking wings 
posterior to the transverse processes; 15 vertebrae precede the sacral 
vertebra; nostril large, varying from very large to moderately large 
in various species, carpals and tarsals ossified; none or but a small 
anterior fontanelle between frontal processes of the premaxillae. 

Referred species. In addition to the genotype, Thorius pennatulus 
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Cope, the following four: Thorim dubitus Taylor, Thorim troglo- 
dytes Taylor, Thorius narisovalis Taylor, arid Thorius pulmonaris 
Taylor. 

Remarks, These diminutive salamanders are terrestrial. None 
have been found above the ground save that Thorius narisovalis 
occurs under the bark of fallen trees. Some of the species have the 
habit of coiling in a flat spiral. The presence of strongly ossified 
carpals and tarsals, and the deep groove from eye to mouth, separate 
these from all other genera in Mexico having a nasolabial groove. 
Apparently there are eight tarsals present. The five species known 
have a limited distribution in central western Veracruz, and in 
Oaxaca. A sixth and undescribed species occurring in northeastern 
Puebla has the nostril reduced in size. Pennatulus, occurring be- 
tweeil three and four thousand feet elevation, is the smallest species ; 
Thorius narisovalis, the largest species, occurs at still higher eleva- 
tions, some up to 10,000 feet. I suspect that the genus has a much 
wider distribution than is known at present. 

The skull shown by Cope, pi. XXXVII, Bull. 34, U. S. Nat. Mus., 
purporting to be Thorius pennatulus, is not the skull of any of the 
species of Thorius which I have examined. I strongly suspect that 
some error is involved. The presence of teeth on the maxilla, the 
much enlarged vomerine teeth, the absence of spines on the pre- 
maxilla, the suture of the frontal with the orbitosphenoid, all point 
to some other species, belonging to another genus. 

The figure given by Boulenger (Catalogue of the Batrachia Gra- 
dientia s. Caudata and Batrachia Apoda in the collection of the 
British Museum, 2d Ed., 1882, p. 79, pi. Ill, fig. 2), is a species of 
some Mexican salamander which probably does not belong in this 
genus. The head is thick and there is no orbitolabial groove shown. 
The ^‘dark lateral band white margined above,’^ also suggests a 
species that is not a Thorius. It is very difficult to say what species 
is intended. 

Haptoglossa Cope 

Genotype Haptoglossa pressicauda Cope 

Characters. ‘Tongue adherent in front and by the middle; digits 
not distinct, four anterior, five posterior; vertebrae opisthocoelous ; 
carpus and tarsus not* ossified.” 

Remarks. Dunn has synonymized Haptoglossa pressicauda with 

* Cope may have intended to write “not cartilage” instead of not ossified, since the geniH 
Thorms of his family Thobiidae (Thorinae) with which he compares it has ossified carpals 
and taraala. 
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Oedipus uniformis with the following comment. ^‘Cope^s Hapto- 
glossa pressicauda is probably the present form. The type has been 
destroyed. The proportions, dentition, color, and indeed everything 
except *^the tongue adherent in front and by the middle are so like 
those of young unilormis that I cannot help thinking they are the 
same. I include it in the synonymy with a query.” 

Cope in his description states that ‘^This genus is of much in- 
terest as the first one discovered in Tropical America in which the 
tongue is not boletoid in form,” and points out that ^Tt seems also 
that the relation of this form of the western coast to those of the 
east coast of this group is the same in Costa Rica as that which pre- 
vails in North America. It is well known that no species of sala- 
mander, with a boletoid tongue, is found on the Pacific coast of 
North America.” Since Cope has used the character of the attached 
tongue for the above comment, it seems very unlikely that his 
statement ^^tongue adherent” is a lapsus or due to faulty observation. 

The species is a short tailed form, “Length of tail equals that of 
body without the head. Tail compressed from near base to apex, 
with a median dorsal but no ventral groove, and well-marked verti- 
cal grooves.” Cope also points out that the species resembles 
Thorius and Oedipina, but that it differs from these latter in the 
shorter, compressed tail, as well as in the generic characters listed. 

Since no species of Oedipina (or of *^Oedipus^^) is known to have 
the tongue adherent, I believe Dunn’s action in placing this form 
in synonymy, even with a question mark, wholly unwarranted. That 
the species has not been rediscovered is not surprising, since dimi- 
nutive forms are very secretive, and special effort is necessary to 
find them. 

Species Incertae Sedis 

Two species, referred by Dunn (1926) to his genus Oedipus, Spe- 
lerpes picadoi Stejneger, and Spelerpes sulcatum Broochi, have not 
been referred to any of the genera defined here. Specimens of the 
former which I have been able to examine are in such a state that 
I cannot be certain of their affinity. 

To the best of my knowledge no specimens of Spelerpes sulcatum 
save the type series are in collections. The final disposition of this 
species must await an examination of the type, and a study of the 
internal anatomy of the species. 

Notb.— P art II of this paper (to be published later in this journal consists 
of a comparative anatomical study of species of the various genera delineated 
here. 
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Abstract: Ramphocorixa acuminata (Uhler) is particularly successful and 
widely distributed in the prairie pond environment of middle-western, south- 
western, and Mexican plains. The one companion species in the genus, R, 
rotvndocephala Hungerford, is found in Mexico and the Greater Antilles. The 
habit of laying eggs upon crayfish has long provoked interest and debate; pro- 
tection from drought and enemies, aeration, and convenience are factors dis- 
cussed in connection with the curious preference shown in oviposition. The 
life cycle phenomena— eclosion, growth, exuviation, self-maintenance, mating, 
oviposition— are described from the field and laboratory, with notes on the diet, 
associates, pests and predators of the water boatman. The work closes with 
an illustrated discussion of the skeletal structure and its homologies. 
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PREFACE 

T he objectives of this experimental essay on the life and structure 
of our most interesting species of water boatman are those of 
any introductory study — ^to inform and to stimulate. It is hoped 
accordingly that the deficiencies in the first objective may bring the 
compensation of an added impetus toward the second. The success 
of an introduction depends measufably upon the future acceptance 
of the challenge in the problems suggested or imperfectly solved. 
Though an extension of this work is intended, the conclusion must 
be written in the critical appraisal of other students, to whom I 
heartily commend the profitable exercise in appreciative thought 
which any species successfully meeting the problems of its environ- 
ment must deservedly arouse. 

May others enjoy as generous assistance and kindly indulgence 
as has been granted me. I wish to express sincere appreciation for 
the facilities provided, the time and thought expended, and the for- 
bearance shown by all members of the University of Kansas De- 
partment of Entomology — Doctors P. B. Lawson, K. C. Doering, 
R. H. Beamer, L. C. Woodruff, and particularly Dr. H. B. Hunger- 
ford, whose ever-helpful enthusiasm was an unfailing inspiration 
and encouragement. Dr. H. H. Lane, Dr. W. J. Baumgartner, and 
others of the Department of Zoology, assisted with suggestions and 
special apparatus. The Harris crayfish collection was resurrected 
for me by Mr. C. D. Bunker. The University of Michigan Biologi- 
cal Station made available the opportunity for collection and study 
of valuable morphological material. Dr. Philip Levereault gave 
many helpful suggestions upon fundamental morphological inter- 
pretations and the preparation of the plates. Dr. A. D. Whedon 
provided facilities and suggestions for making the microscopic slides 
recently of much service in checking conclusions of the gross dissec- 
tions. Mr. Robert Guntert demonstrated the possibilities of aerated 
aquaria in rearing aquatic Hemiptera, and gave ready assistance on 
many occasions. Dr. Robert Poison cheerfully aided on field trips 
in all seasons. The University of Minnesota Library has been most 
courteous in lending periodicals recently, and my wife, Pauline 
Bogart GrifBth, has loyally assisted in preparing photostat abstracts. 
With these co-workers and all other contributors, I wish to share 
the best in this work, reserving the responsibility for its errors. 
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PART I— ENVIRONMENT, HISTORY AND DISTRIBUTION 

“Whatever ideas the different branches of biological science may 
accumulate the ultimate object is to discover how the different en- 
tities of the biological world are related with one another.”— Maulik 
(1939). 

The Pasture Pond 
CONDITIONS 

In Kansas there are several thousand pasture ponds, more than 
one hundred in Douglas county. These numbers are typical of sim- 
ilar areas in the Middle West. Some of the ponds are natural pools 
— ^the wallows, water holes, sinks and oxbows of the prairie. Others 
are impounded waters in shallow, scooped-out basins and intermit- 
tent stream beds, retained by indifferent embankments or perma- 
nent dams, and fed by ground waters or the watershed. These 
ponds are usually ovate, narrower toward the source, and rarely 
more than several hundred feet in circumference or five feet in depth. 
They are constantly menaced by erosion and evaporation, though 
persistent marginal trampling by livestock often discourages the 
encroachment of plants. 

The short history and irregular fluctuations of the average western 
pond are not conducive to satisfactory generalizations. Wide vari- 
ations in water level, turbidity and temperature are reflected in light 
penetration, photosynthesis, decomposition and other factors condi- 
tioning the dissolved gas content and the productivity. For exam- 
ple, one small, muddy stock pond in Douglas county, evaporating at 
high surface temperatures (104° F.) and filled with dying and de- 
caying organisms, cleared perfectly two weeks later (Aug. 14, 1941) 
following rains, with renewing population, abundant algal growth, 
and oxygen near saturation (at 88° F.). 

The water is often crowded with organic material and the bottom 
covered with fine debris, easily disturbed and slow to settle. Absence 
of wind action and currenta may be followed by surprising tempera- 
ture and chemical stratification. Slight alkalinity seems the rule in 
ail seasons, though pH «.6 to pH 8.2 has been recorded in Douglas 
county ponds. This agrees with the results of Eddy (1934) in Illi- 
nois. The general physical, chemical and ecological aspects of pond 
environments have been discussed by Shelford (1911, 1937), Chap- 
man (1931), Welch (1935) and Pearse (1939), with excellent bibli- 
ographies. 
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SEASONS AND BIOTIC BEQT7IBEMENTS 

The pasture pond is an essentially isolated and characteristio 
environment of the western plains, receptive to particular species 
and communal life — ^though haphazard disturbances by livestock, 
unpredictable seasonal misfortunes, and other factors of variability 
and impermanence may affect representative ponds. Those in this 
region are often the vernal-autumnal type. The wakening abund- 
ance of spring is followed by the hard restrictions of summer 
drought. The turmoil of struggle for preservation is cramped and 
desperate as the water subsides to barren mud. Revival comes with 
autumn rains, but these arc followed by the ordeal of winter freezes. 

Individually and racially, all pasture pond organisms must pass 
certain entrance requirements for admission to select standing in this 
difficult regime. Emphasis falls on adaptability (cf. Shelford’s 
"flexible mores,” 1911) , energy and endurance. Each organism must 
fit into the conditions, find the requisite foodstuffs, withstand the 
rigors of climatic extremes, respond quickly in brief, favorable 
periods, and defend itself effectively. Each species must be prolific, 
the life cycle fitted snugly with seasonal changes and the available 
facilities for reproduction and growth. Jewell (1927) suggested 
short life and semiaquatic habit, or resistance to extreme conditions, 
if permanently aquatic, as chief characteristics of prairie pond ani- 
mals. Chapman (1931) stressed the high biotic potential of the 
pond fauna. 

Even temporary ponds usually teem with life. Mozley (1932), 
in his study of such a pond in Western Canada, suggested that alter- 
nation of moist and d^ conditions has an important part in the high 
productivity. A functional, if imperfect, state of balance is an im- 
mediate requirement. Plants must be available to herbivores — ^the 
latter in quantities sufficient both to themselves and to the predators. 
A thoroughgoing account of pasture pond inhabitants is impracti- 
cable here, but some representative forms and their interrelation- 
ships may be considered. 

THE POND COMMUNITY 

Vegetation. Stock ponds are rarely encouraged to fulfill their 
possibilities as water gardens, though nature sometimes manages it 
without assistance. Usually conditions and appearances remain 
fitting the purpose of the water hole or wallow. Some few ponds are 
shaded by trees, and support the tall stems of bur reed, sweet flag 
and cattail. Pondweed, water plantain, arrowhead, water lily and 
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duckweed may also occur. The larger vegetation is not typical; the 
shallow plains ponds are too often remote from other waterbodies, 
easily subject to seasonal disaster, and p^ldled by livestock which 
mutilate and destroy the growing plants. Thus obvious and im- 
portant advantages may be lost in food, shelter, variety, dissolved 
gas balance, and productive debris. 

Vertebrates. Killdeer and other shore birds patrol the pond mar- 
gins in search of insects. Border plants, infrequently present, at- 
tract nesting redwing blackbirds and others. Doves and martins 
are frequent visitors near habitations ; in distant or sheltered ponds, 
ducks and herons are seen occasionally. Near wooded areas, the 
soft shore mud may bear testimony to visits of opossum and rac- 
coon, perhaps interested in the frogs, often numerous. Snapping 
turtles are occasional residents, painted turtles less common. Cat- 
fish, perch and minnows are sometimes introduced, but rarely fare 
well; improper food supply, confinement and impure water are usual 
disadvantages. Jewell (1927) includes the penitentiary minnow in 
the characteristic original prairie pond fauna. Tiger salamander 
larvae are sometimes surprisingly abundant in North Dakota per- 
manent ponds and lakes. Vertebrates are the more spectacular 
members of the carnivorous pond fauna, wherever they occur, but in 
real significance are limited to instances of unusual abundance. 

Microscopic Life. Algae and Protozoa form that essential sub- 
community which basically supports much of the larger pond asso- 
ciation. In mats and scums, masses on the bottom, or staining the 
whole water-body, these minute plants and animals may reach 
prodigious accumulations in warm, evaporating ponds. The usual 
condition is more than enough to supply the pond floor grazers 
(p. 250) fed upon by the predators. 

The algae are particularly varied and numerous. The gold and 
crystal diatoms form spindles and wedges (Navicula, Pinnulana, 
Gomphonema, SurireUa) , sometimes asymmetrical (Cymbella) , sin- 
uous (Pleurosigma) , arranged in wheels {Asteriomlla, Meridion) 
and chains {Tabellaria, Fragilaria) . The blue-greens are present as 
platelike and spherical colonie.s {Merismopedia, Coelosphaerium, 
Oscillatoria) , and beaded strings, free or colonial {Anabaena, Bivu- 
laria) . The chlorophyll-green algae are represented by lobular and 
ispindle-form desmids (Cosmarium, Netrium), filaments (Zygnema, 
Spirogyra, Mougeotia), flagellates (Chlamydomonas, Pleodorina) , 
and colonies of spores {Sphaerocystis, Tetraspora), crescents (Selan- 
astrum), regular plates (Scenedesmus) and scum- forming nets 
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{Hydrodictyon) . The variety and interest of the pond algae, added 
to their importance as food manufacturers and reservoirs, make 
these humble plants an attractive subject for expansion (Thompson, 
1938). 

The Protozoa, though usually less numerous and essential than 
the algae, are more actively individual and with many absorbing 
similarities to higher animals in problems and reactions. Slow- 
flowing amoeboids— -naked (Amoeba) or with shells (Arcella, Dif- 
flugia ) — are not as evident or challenging as the scurrying flagellates 
and ciliates. Individuals of the latter largely retain the basic com- 
pressed ovate or cylindrical shapes (Euglena, Phacus, Anisonema, 
Notoaolenua, Trichoda, Paramoecium ) ; notable variations among 
the infusoria are barrel-like (Colepa), long-necked (Trachelophyl- 
lum), trumpet-shaped (Stentor), and bushy forms (Cyclidium, 
Stylonychia) . Flagellate colonies are commonly free-swimming, in 
clusters (Oonium) and scalloped plates (Peridinium) . Stalked 
ciliate individuals (Vorticella) and branching colonies (Zoetham- 
nium, Opercularia) are often attached on plants, molluscs, crayfish, 
insects and turtles. 

In addition to the microscopic plants and animals, bacteria — 
helped on by the high mortality m pasture ponds and the usual 
uncleanlincss — swarm in the waters and bottom debris. In the pro- 
ductive pond community, these three large groups of miniscule 
organisms — algae, protozoa, bacteria — are interoperative in the all- 
important spheres of food manufacture, energy storage, decomposi- 
tion, and the maintenance of dynamic reserves. 

Invertebrates. Most animal phyla are represented, when the 
pond conditions meet their requirements. Fresh-water sponges, 
hydras and bryozoans are occasional in clearer ponds. Flat-worms 
and round- worms, rotifers, oligochaetes (Tubifex) and leeches 
(Placobdella) are generally plentiful. None surpasses the Crustacea 
in numbers and constancy; swarms of cladocerans (Daphnia, Boa- 
mina), copepods (Cyclops), phyllopods (Eubranchippus, Apm, 
Estheria) and ostracods (Cypris) occur frequently in freshened 
waters. Jewell (1927) reported these groups in large numbers in 
spring and fall, but practically absent in midsummer, and found 
phyllopods most characteristic in prairie ponds. Mozley (1932) 
also mentioned the fairy shrimp (Eubranchippus), pointing out (cf. 
Shelford, 1919) that the eggs must be dried and frozen before hatch- 
ing. Crustacean “nauplius” stages are found in the plankton. Iso- 
pods (AaeUua) and crayfish (Cambarus) are numerous. The latter 
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seem often the most actively voracious m^bers of the lai^er pond 
fauna. Snails (Planorbis, Phyaa) and clams (Anodonta, Pisidium, 
Sphaeriutn) are regularly present, increasing witii pond permanency 
and plant growth. Water-mites are common, the young often 
attached to insects. 

That last ubiquitous group of invertebrates, the Insecta, is well- 
suited by the usual winged condition and singular hardiness to its 
position of importance in pasture ponds. Some insects are incidental 
— ^the inveterate beach-combers of every water body. Butterflies, 
bees, potter-wasps, and tiger beetles are hurried visitors, with 
swarms of midges and other flies. Ground beetles {Bembidium), 
shore bugs (Saldula) and springtails (Isotoma) course over the 
shore. Mud-loving beetles (Heterocerus) and mole crickets (Gryl- 
lotalpa) occasionally burrow in untrampled marginal areas. The 
true, resident aquatic insects are not necessarily peculiar to the 
pasture pond, but must show — indmduals and species— the qualities 
for entry, maintenance and rehabilitation required by that environ- 
ment (p. 245). 

Surface Insects. In fresh ponds with plant growth, knobby and 
globose Collembola (Podura, BourletieUa) often pepper the marginal 
surface with tiny, bodies. The springtails seem attracted by float- 
ing plant fragments, perhaps feeding on the adherent microscopic 
life. They are known to submerge and are thought to hibernate on 
the bottom, rising with the first hint of spring. Though fragile in 
appearance, the springtails display hardiness and agility equal to 
weather changes and probable surface raiders. 

Whirligig beetles (Gyrinidae; Dinevies, Oyrinus) circle dizzily on 
ponds of all conditions, usually in large schools preying on insects 
fallen on the surface and scattering or diving when threatened. The 
gyrinid larvae — pale recluses on the bottom — are rarely seen. They 
are provided with lateral abdominal gills, and apical abdominal 
hooks draw them backward. Though predacious, they will accept 
vegetable material. Fully developed larvae ascend plants and con- 
struct pulpy cocoons. The adults appear in late summer; many die 
in the fall, but others overwinter in the mud banks, easily drawn 
out by warm weather. Gyrinidae are adept fliers, widely distributed 
in most fresh waters. 

Water striders (Gerridae: Oerris, Rheumatobates) , though awk- 
ward off the water, reach many ponds. . The gerrids often skate 
swiftly in large groups, in search of emerging midges, fallen leaf- 
l^oppers, and like prey. The life cycle is passed on the water surface, 
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where frisking nymphs hatch from the eggs laid on floating grasses 
and other supports. In the winter, the adults find shelter in the 
mud banks ; the problem of summer drought is more difficult. Sur- 
vival and increase are likelier on permanent ponds. 

Pond Predators. Free-roving, predacious pond insects are best 
exemplified by th^ diving beetles (Dytiscidae). These generally 
range in number and frequency in inverse proportion to their size; 
the smaller species (Laccophilm^ Hydroporus) are more often 
numerous than the medium-sized (Coptotomus, Colymbetes, Acilvus, 
ThermonecteSy Eretes)^ and the larger (Dytiscus, Cybister) are few. 
This seems fortunate with respect to their voracious appetites. Mol- 
luscs, dragonfly naiads, other insects, and even small tadpoles are 
representative prey — drained through the grooved mandibles of the 
beetles. The fierce larvae are appropriately called water-tigers; 
some {Coptotomus) are provided with tracheal gills, but others must 
secure air at the surface through anal tubes. 

Water scavenger beetles (Hydrophilidae) are in part predacious, 
similar to the preceding family in habit and distribution, though 
some species {Berosus) are vegetarian. The larvae of these remain 
submerged, having lateral gill filaments, and feed on the algae. The 
larger carnivorous species {Hydrophilus) are not uncommon, while 
the medium-sized shiny black forms {Tropistemus) are among the 
most typical pasture pond residents. The larvae must ascend to 
breathe, often dragging other insects aloft to be eaten while the ab- 
domen is thrust out for air. Water scavengers and diving beetles 
share the advantages of strong flying ability and abundant food 
supply in the pond environment. 

Backswimmer bugs (Notonectidae: NotonectOy Buenoa) are the 
familiar, accomplished assassins of the ponds, with stiletto beaks 
and multitudes of victims. The nymphs feed on the entomostracans, 
turning in maturity to insects and tadpoles. The smaller species 
(Buenoa) are often incredibly numerous, constantly dimpling the 
water in rising for air or surface prey. Migrations may attain the 
magnitude of ^^showers.^^ Another predacious bug family (Belosto- 
matidae) is remarkable for the oviposition habit. The males of 
Belostoma carry the eggs on their backs, glued there by insistent 
females. These bugs are usually in ponds with vegetation, though 
well distributed by flight. 

Some few characteristic predacious insects have aerial adults and 
aquatic larvae, with obvious advantages in pasture ponds. Glisten- 
ing representatives of the Odonata — dragon flies (Anisoptera) and 
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damsel flies (Zygoptera)— course to and fro, hunting small flying 
insects. In spring, mating couples are in flight. The naiads (Anax^ 
Plathemis, Tramea, Archilestes) are particularly important in ponds 
with vegetation, feeding on entomostracans, insects and snails, seized 
with the curious extensible labium. In turn, they provide other 
predators with food. The damsel-fly naiads respire with apical 
abdominal gill appendages; rectal tracheal gills serve the dragon 
flies. The latter may inflict painful wounds with spines ringing the 
anus. The larger naiads of both suborders hibernate in the bottom 
mud. True flies (Diptera) merit attention here. Horseflies (Taba- 
nidae) are familiar as pernicious blood-suckers; the larvae are also 
voracious, feeding in the pond mud on insects and snails. The eggs 
are laid in shining clutches, deposited shingle-fashion on convenient 
water plants. Phantom larvae (Culicidae: Corethra, or Chaoborus) 
prey upon rotifers and entomostracans, seized with the raptorial 
antennae. They produce mosquitoes which are not blood-suckers. 

Pond Grazers, The burden of communal maintenance falls on the 
herbivores, which must multiply sufficiently for racial security while 
supplying the predators with food enough to keep them from self- 
destruction. The pond grazers tap the immense vital reserves in 
plant life, the algae particularly — ^and sometimes the intermingled 
animalcules — and convert them into their tissues which may be used 
by the carnivores. In this final group, certain insects are represent- 
ative. 

Mayflies (Ephemerida) perform their familiar, fleeting dance 
above the ponds, especially those with vegetation. The naiads 
[Caenis, Siphlonurus) feed on desmids and diatoms, with occasional 
tissue fragments from larger plants. They are often abundant and 
favorite articles in the predatory diet. True flies (Diptera) in this 
group include the swarms of midges (Chironomidae) and mosquitoes 
(Culicidae). The bloodworms {Chironomus) — ^well-known as good 
fish food — are hatched from eggs massed in jelly columns. They 
feed on algae and decaying vegetation on the bottom, and are found 
iii nearly every water body. The pupae are active, as are the pupae 
of the blood-sucking mosquitoes (usually Cvlex), The larvae of the 
lal^ter feed on the microscopic bottom organisms.* Crawling water 
beetles (Haliplidae: HalipHus, Peltodytes) are small and hard- 
shelled. Both the adults and the inconspicuous larvae feed largely 
on filamentous algae. The herbivorous water scavengers (Berosus) 
have been mentioned (p. 249). 

* A9de$ KOd Pwrophora are alto oommon. and the eurfaoe-feedinc Anopfufm (ineludiag 
the maSaiis mosquito, A, qitadrimaculatut) may become abundant in ponda with vegetati<m 
and flofkting debns. 
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There remains the important group of pond insects which includes 
the subject of this work — ^the water boatmen (Hemiptera, Corixi- 
dae). These vigorous bugs are the streamlined counterparts of the 
backswimmers (Notonectidae) in fitness for their habitat and liveli- 
hood, reflected in their awesome numbers, wide distribution and 
fabulous migrations. They are opposed to their predatory relatives 
in food habits, feeding on a benthic “salad” of algae, protozoans and 
rotifers, perhaps including entomostracans and tiny insect larvae. 
In turn, the water boatmen are relished by predacious insects, fish, 
birds and other enemies. 

Spring and fall are high points in the yearly cycle, when nymphs 
and adults enjoy the opportunities of well-filled, revivified ponds. 
Representative collections in this region regularly contain many 
corixids, large and small, with orange-brown bodies and orange- 
gray-brown pronotum and wings, marked with wavy, transverse lines 
and splotches {Corisella, Arctocorixa, Trichocorisa) . Among these 
are varying numbers, often dominant, of small, lighter specimens 
with less distinct wing markings, and with the male head acuminate. 
These individuals are members of our species, Ramphocorixa acu- 
minata (Uhler), which lays its eggs on crayfish (PI. XVI), and thus 
provoked the attention leading to an introduction to its life and 
structure as an interesting native of the prairie ponds. It is hoped 
that it will be found not only in some measure representative of its 
own kind, but also indicative of the specialization in form and habit 
of an animal meeting the requirements of a limited environment. 

Historical Synopsis (1876-1940) 

The known record of Rati^hocorixa acumdnata (Uhler) rests in 
the literature of sixty-five years and fifteen authors. It is sum- 
marized in this section as the groundwork for the study, and as an 
entertaining example in the accumulative composition of the written 
history of an organism, stemming from an interesting practice in its 
way of life. The several abstracts follow in chronological order; 
the articles starred (*) are especially recommended for study in 
connection with this Introduction. Complete references are starred 
in the bibliography (p. 329). 

1876. Forbes, List of Illinois Crustacea: pages 4 and 5. — Corixid 
eggs were found numerous on Cambarus immums (commonest 
species of crayfish in central Illinois, especially frequent in muddy 
prairie ponds) taken from stagnant ponds in midsummer. Corixa 
altemata was suggested as the commoner of two species found in the 
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ponds, the other being undescribed (Uhler). Preference was noted 
for tile marginal abdomen, with extension along the sides of the 
cephalothorax sometimes covering the dorsum. Eggs were found 
only on the crayfish, thought to rescue them from drying ponds by 
their migratory habits. ‘ ‘ - 

*1878. Forbes, Breeding Habits of Corua: page 820. — Corixid 
eggs were found on Cambarus immums, C. acutus, and pond mol- 
lusc shells in Illinois. This was considered a provision of nature to 
guard against the waste of eggs in drying ponds. (See p. 263.) 

1897. Uhler, Contributions towards a Knowledge of the Hemip- 
tera~Heteroptera of N. America: pages 392 and 393. — Corixa acumi- 
nate, n. sp. “Pale smoke-brown, narrow, head much longer than 
the pronotum in the male, produced anteriorly into an acute ^int, 
which forms the apex of a thick carina. . . .” Related to C. 
Burmeisterii Fieber. Central Texas, Northern Illinois. 

190J^. Crevecoeur, Additions to the List of the Hemipterous 
Fauna of Kansas: page 234. — Corisa scutellata in stock pond. 
March, October. (See Bueno, 1920.) 

*1912. Abbott. A new Type of Corixidae (Ramphocorixa bala- 
nodis n. gen. et sp.) unth an Account of Its Life History: pages 113- 
121. — Corixids were reared from eggs on crayfish, taken from a small 
dear-water pond near Columbia, Missouri, in the early part of July. 
Rearing was unsuccessful in small aquaria, but was completed in an 
aerated, zinc-lined tank, with soft mud bottom and a few water 
weeds. Hatching began July 8, with molts approximately July 16, 
July 24, July 31-August 3, and August 10, the adults appearing 
about August 18. Detailed descriptions were given the egg and the 
nymphal instars. The adults were described as a new genus and 
species with particular emphasis on the cleft palaef and acuminate 
head of the male, the minute strigil, the short lenticular pronotum, 
and the frontal fovea of the female. General notes on color: “Head 
yellowish, tegmina pale silvery grayish, almost iridescent in the 
female, darker in the male, the characteristic vermiculate or banded 
markings usual in the group nearly obsolete. Pronotum grayish or 
smoky brown, suffused with darker in the male. Rostrum pale 
yellowish. Tergum, legs and whole ventral surface of female pure 
white. Dorsum of male black, except the lateral margins, which are 
pale, tile ventral surface white, except for two broad almost black 
oblong bands on either side. . . .” Length, 5 to 5% mm. Fig- 

t *'Lower ed|» (of pala) entire, slightly concave ; upper surface flat, deeply incised about 
midway the length, so as almost to cut the pala mto two joints.” 
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ures of the egg, nymphal and adult structures. Columbia, Boone 
county and St. Louis county, Missouri. July and November. 

* 1912. Abbott, An unumal Symbiotic Relation between a Water 
Bug and a Crayfish: pages 553-556. — Corixid eggs were found on 
Cambarus immunis. It was suggested that distribution of the co- 
rixid might be conditioned by the association with the crayfish ; that 
the eggs, with adherent debris, might camouflage the crayfish, while 
receiving protection from egg predatots. (See p. 263.)- Photograph 
of dorsal and lateral views of a crayfish bearing several thousand 
eggs. Columbia, Missouri; Central Illinois; Texas. 

1916. Bueno, Aquatic Hemiptera. A Study in the Relation of 
Structure to Environment: 362. — ^Reference to Rhamphocorixa% 
acuminata feeding on an ostracod, as observed by Abbott, 1912. 
(Abbott suggested the probable synonymy of his species with Uhler's 
Corixa acuminata in a letter to Bueno, subsequent to the description. 
Though not definitely published until 1920, the synonymy was ac- 
cepted in this article and in those by Hungerford, 1917 et seq.) 

1917. Van Duzee, Catalogue of the Hemiptera of America North 
of Mexico: pages 478, 479. — 1419. Ramphocorixa balanodis Abbott. 

. . . 1421. Arctocorixa acuminata (Uhl.).. ' 

1917. Hungerford, Food Habits of Corixidae: page 2. — Reference 
to Abbott’s observations of the larger nymphs of Ramphocorixa 
feeding on ostracods. 

1917. Hungerford, Life History of a Boatman: pages 112-115. — 
Reference to Abbott’s rearing experiments in the introduction to this 
study of an Arctocorixa species. Eggs of Rhamphocorixa acuminata 
were found on crayfish, tin cans and boards, and shells of living 
snails. 

*1919. Hungerford, The Biology and Ecology of Aquatic and 
Semiaquatic Hemiptera: pages 211, 212, 215-221, 246-248. — The 
genus Ramphocorixa was defined, with notes on the papers by 
Abbott, the synonymy of Ramphocorixa balanodis and Arctocorixa 
acuminata, and the remarkable sexual dimorphism. The species was 
described as typically present in muddy, stagnant ponds, probably 
hibernating there as adults. Eggs were found occasionally attached 
to sticks and floating plants. The egg positions on the crayfish were 
tabulated, and discernible preference found for the regions most 
affected by the currents from the gill chambers. It was suggested 

t Thil tpdlinc of the generic name occurs in leverBl articles, evidently ooneitkred the more 
proper translHeration from the Greek. However, the ori^nal orthography wi|s Hamphoeorixa, 
(See Article 19, Intematioiial Rules of Zodlogical Nomendature.) 
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that these ovipositing sites insured aeration. (See p. 263.) Eggs ^on 
fragments of a crayfish carapace) were placed in a balanced aqua* 
rium and adults secured, some being maintained for four months, 
feeding on the bottom deposits. Figures of areas on the crayfish 
preferred in oviposition, the egg, and adult structiural features. 
Kansas; Middle West. 

1920. Bueno, On Rhamphoeorixa balanodis Abbott: page 88. — 
Rhamphocorixa ocuminata (tJhler), 1897 (Corixa) = l2. balanodis 
Abbott, 1912. Washington, D. C.; Plano, Texas; Normal, Illinois 
(U. S. N. M., coll. C. V. R., labeled Corixa scutellata), 

1922. McAtee, A Shower of Corixidae (Heter.): page 88. — A note 
by the collector, Mrs. A. P. Bigelow, Ogden, Utah, described the 
descent of a swarm of the water bugs {Ramphocorixa and Corixa, 
det. McAtee), August 2, 1921, 9:00 p. m. They were exhausted and 
dying, and lay in heaps on the ground through the night and the 
following morning. Light had not attracted them, and there was no 
unusual wind when they arrived; the frayed appearance of the 
water boatmen indicated possible encounter with strong winds before 
arrival. 

*1923. Hungerford, Notes on the Eggs of Corixidae: page 13. — 
Note was made of the selective deposition of the corixid eggs on 
crayfish for the aerative benefits of gill currents. Figures of the egg 
and a crayfish, indicating the preferred areas for oviposition. 

1924. Comstock, An Introduction to Entomology: page 362. — 
Ramphocorixa acuminata usually attaches its eggs to crayfish. (Re- 
peated through nine editions to 1940.) 

1926. Wellhouse, How Insects Live: page 98. — Mention of the 
curious habit of a corixid attaching its eggs to the sides of crayfish. 

*1926. Blatchley, Heteroptera or True Bugs of Eastern North 
America: pages 1065, 1067, 1068. — Full descriptive notes were given 
for the genus and Ramphocorixa acuminata. Eggs on crayfish in 
June and July. Figures of male pala and the heads of the male and 
female. Eastland county, Texas. 

*1927. Hungerford, A new Ramphocorixa from Haiti: No. 278. 
— Ramphocorixa rotundocephala. Described from a male, Manville, 
Haiti, Feb. 6-10, 1922, F. E. Watson (Holotype, Amer. Mus. Nat. 
Hist), and two specimens from Cuba. “General color pattern . . . 
like that of many males of Ramphocorixa aouminata (Uhler) that 
show striping. The dark stripes are more densely pigmented. . . . 
The head of the male is rounded as viewed from above, not keeled 
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as ]'i Ramphocorixa acuminata (Uhler). . . Figures of pala 
and genital capsule. 

i928, Jaczewski, Bemerkungen uber die geographische Verbreit~ 
ung der Corixiden: pages 50, 55, 58, 59, 64. — Ramphocorixa was 
placed among genera of advanced specialization in the Corixinae, 
probably endemic in the Nearctic Region, though its two species 
are found in the Nearctic and Sonoran Faunas, from Montana to 
Haiti and Cuba. 

1930. Morgan, Field Book of Ponds and Streams: page 226. — 
The egg-laying habit of Ramphocorixa acuminata was compared 
with that of Belostoma. Notes on the work of Abbott and Hunger- 
lord. Eastern Kansas. 

*1931. Jaczewski, Studies on Mexican Corixidae: pages 189, 194- 
196, 225-227. — Specimens of Ramphocorixa acuminata were collected 
in two Mexican localities on the Pacific slope. The egg collections, 
taken on Camharellus more than one month later (August) than 
previously reported in the United States, were considered possibly 
indicative of more than one yearly generation in Mexico. Additions 
were made to the descriptive knowledge of the species, particularly 
the proportions of various structures. The wide area of distribution 
was stressed. It was suggested that Ramphocorixa was originally 
Sonoran, spreading subsequently eastwards, toward the Atlantic 
coast of North America, and that R. acuminata may be found in 
more elevated, and perhaps also more arid localities. Notes on the 
work of Uhler, Abbott and Hungerford. Figures of- strigil, central 
lobe of seventh abdominal tergite, right and left parameres, and fore- 
wing. Ocotlan and Tizapan, Jalisco. 

1931. China, An interesting Relationship between a Crayfish and 
a Water Bug: pages 60-62. — Eggs of Ramphocorixa acuminata {bal- 
anodis) on Cambarua immunis and C. acutus. A review was given 
of the explanations of the relationship by Forbes, Abbott and Hun- 
gerford, and the true explanation was connected with aeration of the 
eggs (Hungerford). Figures of egg-bearing crayfish, enlarged egg, 
and male of R. acuminata. Ponds of Mississippi Valley. 

1933. Poisson, Quelques observations sur la structure de Voeuf 
des insectes Hemipteres-HiUroptires: pages 29, 31. — ^The egg of 
Rhamphocorixa acuminata was described as semi-cylindrical and 
figured. It was noted that “Chez ces HImiptkes aquatiques I’oeuf 
est fix4 & un support (minkal, vegetal, quelquefois mfime & un autre 
animal aquatique) .” 
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This was, in effect, the last printed record discovered for our water 
boatman, since the notation in Comstock’s text (1940) is the passage 
from the original edition (1924). There are doubtless many inter- 
esting unwritten observations on a species so widely distributed and 
easily recognized by the marked sexual dimorphism, and with such 
a curious egg-laying habit. Fairly generaT acquaintance with the 
egg masses on the crayfish has been found in conversations in the 
field, though the supposed identity of the covering has ranged from 
“moss” to the eggs of the crayfish, itself. 

Distributional Notes 

In the Francis Huntington Snow Entomological Collections, there 
are unusually fine series of both species of Ramphocorixa. B. acu- 
minata is best represented from Kansas and Texas, but is appar- 
ently well distributed throughout the Mississippi Valley, with out- 
posts in Minnesota in the North, the District of Columbia and 
Alabama in the East, Colorado in the West, and extending far south 
into Mexico (Puebla) . New records for R. rotundocephala show this 
species in the tropics of Puerto Rico, and widely distributed through 
Mexico, reaching into Arizona. The record in Utah (McAtee, 1922) 
may also apply to' this species. 

All the localities for Ramphocorixa acuminata are in the so-called 
Austral Region of Merriam. Before proceeding farther, it may be 
well to recall the division of this Region into particular Zones, as 
follows: 

Zones Arid (Faunas) Humid (Faunas) 

Transition Transition Alleghanian 

Upper Austral Upper Sonoran Carolinian 

Lower Austral Lower Sonoran Austroriparian 

Localities for Ramphocorixa rotundocephala are in the Tropical 
regions of the Greater Antilles and probably of Mexico, and in the 
Sonoran faunas of Mexico and Arizona. A faunal list of the speci- 
mens of Ramphocorixa in the Snow Collections may be of interest 
and service in discussing the distribution of the genus. The records 
of R, acuminata from the United States are listed under their re- 
spective faunas. Those from Mexico belong to the Sonoran, as 
far as can be ascertained. 
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Ramphocorixa acuminata (Uhler) 


ALLEGHANIAN FAUNA 


Minnesota. 
9 9 9. 


Si. Paul, Elks Golf Ponds, H. B. Hungerford, 7/14/21, 7 cf'cfi 
CAROLINIAN FAUNA 


KANSAS. Atchison Co., R. H. Beamer, 7/11/24, 6 d^cf, 16 9 9, 7/25/24, 
1 9; E. P. Breakey, 7/15/24, 2 cfcf, 11 9 9. Douglas Co,, Robert Guntert, 
10/28/21, 1 9 ; William E. Hoffmann, 1/23/21, 1 9, 5/10/19, 1 9 ; H. B. Hun- 
gerford, 2/23/21, 1 9 , Stubbs Pond, 4/8/21, 7 9 9, Rock pool, 5/31/16, 2 9 9; 
P. B. Lawson, Trap Light, 6/21/28, 1 cT, 1 9 , 7/22/30, 1 c^; 900 ft., 7/09, 
4 c^cf, 8 9 9. Lawrence, L. S. Henderson, Trap Light, 7/35, 2 cfcf, 7 9 9. 
Topeka, H. B. Hungerford, 5/26/23, 4 9 9; R. H. Beamer, 5/26/23,1 cf. 
Osage Co., C. O. Bare, 6/23, 2 d'd’, 6 9 9 ; R. H. Beamer, 6/23, 1 d*, 3 9 9, 
6/15/23, 3 9 9. Lyon Co., C. O. Bare, 6/23, 3 2 9 9. Bourbon Co., 

R. H: Beamer, 800 ft., 1915, 1 9. AUen Co., Wm. E. Hoffmann, 4/24/21, 1 cf . 
Woodson Co., Wm. E. Hoffmann, 2/24/21, 7 9 9. Montgomery Co., R. H. 
Beamer, 798 ft., 1916, 3 9 9. Republic Co., R. H. Beamer, 7/11/35, 1 9. 
Saline Co., L. C. Woodruff, 7/14/23, 2 cf cf, 6 9 9 ; R. H. Beamer, 7/18/23, 
1 cf, 9 9 9 . Medora, L. D. Anderson, 7IZ127, 1 cf, 1 9 ; R. H. Beamer, 7/2/27, 
1 d*, 1 9; P. A. Readio, 7/2/27, 4 cTcT, 6 9 9. Barber Co., R. H. Beamer, 
1468 tt., 1916, 3 9 9. 

UPPER SONORAN FAUNA 

Kansas. Decatur Co., F. X. Williams, 2560 ft., 1 d*. Logan Co., F. X. 
Williams, 3322 ft., 1 9. Wallace Co., F. X. Williams, 3440 ft., 1 d*. Morton 
Co., C. O. Bare, 8/2/24, 1 9 ; 7/20/24, 2 d'd’, 3 9 9. 

Colorado. Hadley, P. A. Readio, 9/22/27, 1 9. 

Texas. RandaU Co.,R. H. Beamer, 7/7/27, 1 9. 


AUSTRORIPARIAN FAUNA 


Ilunois. Olive Brarwh, Owen Bryant, 9/5/23, 2 d'd*, 2 9 9. 

Alabama. Crawford, Paul W. Oman, 7/24/30, 1 9. 

Mississippi. Lauderdale, R. H. Beamer, 7/17/30, 2 d'd*, 14 9 9. Ocean 
Springs, C. J. Drake, 7/29/21, 1 9. Vicksburg, C. J. Drake, 7/19/21, 3 d'd*, 
3 9 9. Woodville, 7/26/21, 3 d'd*, 6 9 9. Scooba, R. H. Beamer, 7/17/30, 
1 9. 

Oklahoma. Tulsa Co., Grace Wiley, 3/16/22, 1 d*, 1 9. Ardmore, H. B. 
Hungerford, 4/14/23, 3 d'd*, 25 9 9. 

Texas. DaUas Co., D. D. Millspaugh, 3/2/39, 2 d'd*, 1 9. Athens, Mills- 
paugh, 12/5/38, 1 d*, 2 9 9 . Colorado Co., Grace Wiley, 4/22, 32 d* d*, 97 9 9, 
1 5th instar, 5/22, 71 d* d*, 128 9 9 , 11/11/22, 1 d*. Harris Co., R. H. Beamer, 
8/12/28, 1 9. Beasley, L. D. Tuthill, 11/7/32, 18 d'd*, 24 9 9. Brazoria Co^ 
L. D. Beamer, 8/12/28, 4 d'd*, 8 9 9. Victoria, Garcitas Creek, L. D. Tuthill, 
11/8/32, 1 9. Sinton, L. D. Tuthill, 11/8/32, 19 d*d*> 43 9 9. 

LOWER SONORAN FAUNA 

Texas. Colorado City, L. A. Stephenson, 7/17/27, 1 9. Eastland Co., 
Grace Wiley, 4/29/21, 2 d»d*, 8 9 9 , 5/21, 77 d*d*, 472 9 9 , 7 5th instars, 
1 4th instar, 6/2/21, 1 9. /fm Wefli Co., E. H. Beamer, 7/24/28, 3 9 9. Alfred, 
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R. H. Beamer, 6 d'd', 6 9 9. Brook» Co., R. H. Beamer, 7/26/28, 

2 cT, 3 9 9 ; J. G. Shaw, 2 c? c?, Falfurrias, L. D. Tuthill, 11/2/32, 

1 9. Starr Cc., J. G. Shaw, 7/30/28, 15 9 9 ; R. I. Sailer, 7/5/38, 3 (fd*, 
18 9 9. Cameron Co., J. G. Shaw, 8/3/28, 1 9. Hidalgo Co., K L Beamer, 
8/14/28. 1 9 ; J. G. Shaw, 8/3/28, 5 S' (f, 5 9 9 ; L. D. TuthiU, 11/22/32, 1 9 . 
Del Rio, H. D. Thomas, 1937, 2 8 9 9. 

MEXICO (SONORAN FAUNAS) 

San Luis Potosi. Km. 447 on road to Loredo, Nr. Valley San Luis 
Potosi, No. 42, H. D. Thomas, 9/28/38, 5 9 9. 

Aouascalientes. Five miles south AgttaacalierUes, Smith & Dunkle, 
7/16/34,1 9. 

Jalisco. Twenty miles S. Giiodcdajara, H. D. Thomas, 9/10/38, 5 d'cf, 
1 9 , Tequilla Rd. 28 mi. N., 9/13/38, 1 9 . Tecolotlan, H. D. Thomas, 9/15/38, 
1 cf, 4 9 9, 9/17/38, 1 9 ; L. J. Lipovsky, 9/16/38, 5 9 9. 

Michoacan. Pahcuaro, H. D. Thomas, 8/31/38, 1 9. Carapa, H. D, 
Thomas, 9/2/38, 3 9 9. Morelia, H. D. Thomas, 9/3/38, 2 cf cf, 6 9 9, 
9/4/38, 23 cf<f. 26 9 9. Zamora, H. D. Thornes, 9/8/38, 3 cTd*, 6 9 9, 
9/9/38, 3 9 9. Zacupu, L. J. Lipovsky, 9/1/38, 1 9. Twenty miles E. of 
ZUacuaro, 9/28/38, H. D. Thomas, 2 cf cf , 3 9 9. 

Hidalgo. Real del Monte, H. D. Thomas, 9/23/38, 1 9 , No. 29; L, J. Lip- 
ovsky, 9/23/38, 1 d*, 2 9 9. 

Vera Cruz. West of Jalapa 15 klm., H. D. Thomas, 7/18/37, 1 cf*, 1 9. 

Puebla. Tehuacan, H. D. Thomas, 7/18-25/37, 20 cf’cf, 15 9 9. Coca- 
Zoopan, H. D. Thoirias, 7/22/37, 11 cfcf, 10 9 9. 

Ramphocorixa rotundocephala Hungerford 

TROPICAL FAUNA 

Aquidilla, Puerto Rico. Near Isabela, Julio Garcia Diaz, 5/12/35, 14 c?* cf , 
47 9 9 (Plesiotype d^). 

SONORAN FAUNAS 

Chiapas. Comitan, Octavio Utrilla L, 1/18/38, 1800 M, 1 cf ; H. D. Thomas, 
8/30/37, 13 cf’cf, 40 9 9. L. Tepancuapan, H. D. Thomas, 8/28/37, 1 cf. 
Ocoxucuantla, H. D. Thomas, 7 d* cf , 9 9 9 . 

Vera Cruz. Santa Lucrecia, M. F. (Dampf), 11/9/30, 1800, 1 cf, 1 9. 

Michoacan. Carapa, 9/8/38, 3 9 9. 

Jausco. TecoloUan, 9/15/38, 2 9 9. 

Sonora. Salitial Rio Mayo, H. S. Gentry, 2/23/35, 1 d*, 1 9 . 

Arizona. Baboquivari Mts,, R. H. Beamer, Jr., 7/16/32, 5 d* d*, 1 9 . 

These lists do not include the many specimens of Ramphocorixa 
acuminata, in all stages and seasons, which I have taken in eastern 
Kansas from 1935 to the present date (Table I). Also, through the 
kindness of Dr. H. B. Hungerford, several older corixid collections 
were made available. The most of the material found there had been 
noted in the literature outlined in the historical synopsis; but some 
records of R. acunUnata may be added: Prentiss, Ohio, 7/17/16, 
C. J. Drake, 1 J , 1 ? ; Victoria, Texas, at light, 7/16/12, B. R. 
Goad, 1 S ; San Jose, Tamps., Mexico, April, 1910, 3 J j . Three 
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? $ from Normal, 111. (P. R. Uhler Coll., U. S. N. M.) were la- 
beled C. obliterata Uhler, and the specimens labeled Corixa scuteU 
lata (noted by Bueno) were found. The types selected by Abbott 
for Ratnphocorixa balanodis were examined: a male labeled “St. 
Louis, Mo., October 1911” and a female labeled “Columbia, Mo., 
VII, 1909, J. F. Abbott.” 


Table I. Ramphocorixa acuminata in Douglas County, Kansas 


Month. 

Egg. 

Nymphal instars. 

Adult. 

January 



1/22/88 

February 



2/26/38 

March 



3/7/37 

April . 

4/18/3S 


4/8/36 

4/18/38 

May 

5/10/36 

5/23/37 

6/31/37 

5/19/37 3, 4, 5 

6/20/37 3, 4, 6 

5/23/37 3. 4. 6 

6/31/37 3, 4, 5 

6/7/36 

6/7/37 

5/9/36 

5/10/36 

5/19/37 

6/20/37 

6/23/37 

6/31/37 

June 

6/13/36 

6/16/36 

6/3/37 3, 4, 5 

6/18/36 3, 4, 6 

0/15/36 3, 4. 5 

6/16/36 3, 4, 5 

6/3/37 

6/13/36 

6/16/36 

6/16/36 

6/18/36 

6/19/36 

6/21/36 

6/22/36 

July 

7/14/41 

7/11/41 4, 5 

7/14/41 3. 4. 5 

7/16/36 4, 5 

7/18/36 5 

7/20/36 3, 4, 5 

7/11/41 

7/14/41 

7/16/36 

7/18/36 

7/20/36 

7/25/36 

August 


1 8/10/36 3, 4 

8/29/41 8,4,5 

8/2/41 

8/10/36 

8/29/41 

^^eptember 

1 

1 9/8/37 
9/9/37 

9/29/35 

9/1/40 3. 4, 5 

1 9/5/36 5 

9/9/36 5 

9/9/37 3, 4, 5 

9/10/37 8, 4, 5 

9/15/37 3, 4, 5 

9/18/37 3, 4, 5 

9/26/37 3, 4, 5 

9/1/40 

6/5/36 

9/9/36 

9/9/37 

9/10/37 

9/15/87 

9/18/87 

9/26/37 

October 

10/3/37 

10/23/87 

10/24/37 

10/1/87 8, 4. 5 

10/8/37 8 , 4, 5 

10/14/37 3, 4, 5 

10/31/37 3, 4, 5 

10/1/87 

10/3/37 

10/14/87 

10/28/87 

10/81/87 

November 

11/1/35 


H/7/87 

11/8/35 

11/14/87 

n/26/87 

December 

12/80/87 


12/80/37 
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With the accumulated data, the suggestion (Jaczewski, 1931) that 
Ramphocorixa was originally Sonoran, spreading subsequently east- 
wards toward the Atlantic coast, would seem supported, in part. 
The greatest differentiation of the genus, as known, is in the Sonoran 
faunas where it has at least two species, and both are most numerous 
there. Individuals of Ramphocorixa acuminata are rare in the Alle- 
ghanian fauna (and probably the Transition), and plentiful in the 
Carolinian and Austroriparian, particularly in the southern and 
western portions grading into the Upper and Lower Sonoran faunas, 
where the corixid is strikingly abundant. In the literature the 
species has been reported most frequently from the Carolinian and 
Austroriparian, but the areas occupied by these faunas are notably 
those most thoroughly collected until recent years. 

Pasture ponds and comparable water holes are typical in Sonoran 
arests, and Ramphocorixa acuminata, in turn, is typically a resident 
of such water bodies. The preference is at least susceptible to ex- 
planation by inheritance, and this would entail an exceedingly long 
history in the plains pond habitats. Ponds and shallow lakes, often 
amazingly extensive, have been features of the Mexican landscape 
for an untold number of years. Here are found incredible amounts 
of corixid bugs, including those long-famous species of Corisella 
which have supplied the natives with food through many centuries. 
Corisella also accompanies Ramphocorixa in Kansas pasture ponds. 

Prevailing southerlies often sweep across the southwestern plains 
regions during the drier seasons (May-October) when the ponds 
are evaporating and the corixids are migrating. Insects do not 
necessarily fly with the wind (Lutz, 1927), but it is probable that 
the dispersal of our species has been hastened and assisted by these 
persistent currents. Felt (1938) describes the importance of con- 
vection — ‘‘nature’s escalator” — in lifting insects high above hot, bare 
areas, where they may join the through traffic on the wind, until 
some new factor, individual or meteorological (Wilbur, 1939), in- 
duces a landing. The increase in the number of artificial ponds may 
assist in providing way stations. (See Whitfield, 1939, for an ex- 
cellent bibliography on insects and wind.) 

It is thus possible to picture the origin of Ramphocorixa acuminata 
in the Sonoran Southwest (probably in Mexico) and its distribu- 
tion northeastward through the Mississippi Valley. This leaves the 
questicm of the other species and the origin of the genus. B. rofun- 
docephala is evidently well distributed through the Greater An- 
tilles and Mexico, north to Arizona. The prevailing winds, and 
hurricanes (Tannehill, 1938), sweep across these areas from east 
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to west,^ following the chain of islands into the peninsula of Yucatan 
or crossing the Gulf into the Mississippi Delta region. If these wind 
currents have served at all in distribution, it was probably in this 
direction, out of the islands and on to the continent. The appearance 
of the males of the two species would seem to indicate R. rotundo- 
cephcda more nearly approaches the generalized corixid type, and is 
probably the older species. The suggestion is that Ramphocorixa 
was originally an island or Neotropical form, which entered the 
Sonoran areas of Mexico through its tropics, and found there in- 
ducement for the specialization and subsequent distribution which 
have given the Middle West a most interesting water bug. 

PART 2— THE LIFE OF THE WATER BOATMAN 

^^There seems to be little doubt that any organism, man included, 
is bom with a certain equipment in the way of capacity or ability. 
Environment may give the organism the opportunity to bring this 
to the greatest possible function. . . . All that science has been 
able to say about the organism is that it is a ‘coordinated, self-per- 
petuating system of activities.' Its primary quality is continual 
activity. Like environment it is always changing." — Pearse (1932). 

Some Aspects of the Study 

An honest historian must often hurdle the obstacles of prejudice, 
hearsay, misinformation, and stubborn opinion, before reaching the 
simple truth. The writer of a life history must also draw the fine 
lines between fact and opinion, normal and abnormal, observation 
and interpretation — sorting and fitting together the pieces of infor- 
mation from field and laboratory, and keeping himself out of the 
picture, as much as possible. In this, the living habits of Ram/pho^ 
corixa acuminata may seem attended with peculiar difficulties of 
collection and study. 

The pasture pond is at best a variable, even a most temporary, 
water body: drought may force the adult corixids into unpredict- 
able flights, leaving the nymphs and eggs to meet abnormal con- 
ditions or perish. Nor do the adults wait upon drought, but mi- 
grate often for less accountable reasons, thereby disturbing the 
proportions in the pond population. The question of proportions 
must in turn disturb the collector, who attempts a fair estimate of 
the stages and numbers present from the limited catch which can 
be taken. The nymphs of Ramphocorixa in the beginning stages, 
for example, are extremely small and may be missed altogether. 

All stages are protectively colored and active, while the water 
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of their normal habitat is frequently discolored and darkened by 
debris kicked up from the bottom or dropped in from above by 
wading livestock. (Note also the reflection of their surroundings 
by such glossy submerged animals, in Ward, 1920.) Day to day 
observations must be made in the laboratory. 'Die fraple bodies 
are easily weakened or broken, and mortality is usually high in 
experiments involving transportation from pond to aquarium. Here 
some agility is needed in studying the restless corixids under proper 
magnification. Adults may fly from the ccmtainers, or suffer fatal 
injury against a cover. The data on individuals are always sub- 
ject to sudden interruption by the high mortality among confined 
representatives of all stages. 

Finally must come the assemblage of the results of observations 
and experiments performed in a variety of conditions with a variety 
of success, to form a logical whole susceptible to reasonable inter- 
pretation. In this final assemblage of facts and probability, there 
is the problem of distinguishing normal reactions and activities from 
abnormal findings resulting from the abnormal conditions of con- 
finement, whether in the aquarium or in a drying pond. 

With all these (jifficulties, the study of the life of a water boat- 
man is calculated to inspire the worker with an enthusiasm serving 
to surmount the most of the obstacles. (Note Abbott, 1912 ; Hunger- 
ford, 1917, etc.) The insect is one to which there is attached no 
human prejudice, for the conduct of its affairs in no way obstructs 
or makes unpleasant the course of mankind's doings. It is some- 
what beneficial as a desirable fish food. Its patterns and coloration 
are harmonious, even beautiful, and the whole effect of the insect is 
one of trimness and efficiency. Indeed, as pointed out by Kirkaldy 
(1908), the Corixidae seem to have gained more complete mastery 
over the problems of aquatic existence than any of their relatives, 
judging by their numbers. The water boatmen have been successful 
in a number of curious habitats: in brackish water ponds and pools 
at dry Tortugas (Pearse, 1932a), in salt water (Hutchinson, 1931), 
and in hot springs (Brues, 1932). 

In addition, Ramphocorixa acuminata, with which this study 
deals particularly, lays its eggs upon crayfish — surely, here is an 
instance worthy of inclusion in the chapter of Dixon and Eddy 
(1925) on “Strange Associates”! The peculiar habit is of such 
unique and interesting nature that it has been discussed again and 
again in entomological literature, as indicated in the preceding sec- 
tion. But the last word has not been written, nor will be in this 
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treatment. In this changing world of fact and opinion, a monograph 
may add a chapter, but it will never conclude the history of a 
species. 

The Corixid-Crayfish Association 
THREE theories 

In view of the extreme interest attached to the habit of oviposi- 
tion upon crayfish, it is appropriate that attention should have cen- 
tered upon that phase of the life history, and that the egg-laying 
habit was the introduction of Ramphocorixa acuminata to entomo- 
logical literature. It is not surprising to find that certain definite 
opinions have been formulated by different authors to explain the 
interesting association. Three theories have been published, and the 
latest and most ingenious of these is now widely accepted. The 
theories may be quoted from the literature cited in the preceding 
section: 

(1) Protection oj eggs from drought by the migratory habit of the 
crayfish (S. A. Forbes, 1878). 'T can account for so strange a habit 
only by supposing that it is a 'provision of nature^ to guard against 
the waste of eggs otherwise resulting from the drying up of the 
ponds. The crawfishes mentioned are distinctively aquatic species, 
and as one pond dries up they migrate to another, or to a neighbor- 
ing stream, bearing on their hospitable backs, as the shepherd bore 
Oedipus from impending destruction, the hopes of the distressed 
water bugs.'' 

(2) Protection of eggs from enemies by the pugnacious nature of 
the crayfish^ and a theory of symbiosis (J. F. Abbott, 1912). “The 
investiture of eggs commingled with debris certainly renders the 
crayfish less conspicuous and it probably profits by the arrangement 
in much the same way as do various shore-crabs which are decorated 
with sponges, algae or coelenterates. Whether the water bug im- 
proves its chances against racial extermination by the adoption of 
such a pugnacious protector it may be too much to assume, but at 
any rate whatever the utilitarian value of the habit it must be of 
the same nature as that which obtains in the widely distributed 
genus, Zaitha." 

(3) Aeration of the eggs, largely through activity of the gills of the 
crayfish (H. B. Hungerford, 1919). “When we study the respiration 
of the crayfish we find that a current of water is kept passing be- 
neath the carapace and over the gills. This water enters the gill 
chamber from the rear, passing directly by the abdominal pleurites. 
The current would be strongest at the first abdominal pleurite, and 
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it is just here that we find the first eggs. . . . The eggs, there- 
fore, are placed upon the crayfish in the region where there are the 
best chances for aeration. If only crayfish heavily burdened were 
examined, it would not be so apparent, but ... if the oviposi- 
tion be light, it is obvious at once that there is a choice coincident 
with the region bathed with the freshest water.” 

Nummary. It is evident that the logic of natural selection has 
been applied in these three theories. Certain benefits are supposedly 
derived from the attachment of the eggs upon the crayfish ; we must 
then infer that the habit has become fixed through infinite time by 
the elimination of the individuals which missed these advantages. 
Through protection from drought, enemies or stagnation, we are led 
to believe that the eggs of Ramphocorixa acundnata survive best 
upon the crayfish, and the theory of aeration benefits is particularly 
well supported. However, from additional observations and experi- 
ments, there evolves another possible interpretation of the relation- 
ship between the crayfish and the water bug (p. 273) . The ground- 
work for this new theory may be found in the following descriptions 
and notes. 

THE EGQ 

The egg oi' Ramphocorixa acuminata was described by Abbott 
(1912) : “Length, about .9 mm. Breadth, about .4 mm. Shape, elon- 
gate-oval, bilaterally rather than axially symmetrical, i. e., one side 
nearly straight, the opposite strongly curved. Colour grayish yellow 
(lat^r stages only were observed) ; the surface ornamented with a 
delicate tracery in the form of interlocking hexagons like a honey- 
comb or the facets of a compound eye. The egg is fastened in a 
sort of shallow cup which is of a leathery texture and dark brown in 
colour. The distal end through which the nymph emerges is provided 
with six to eight short lobes arranged in a circle. The appearance 
of the whole egg is much like that of a minute Grantia sponge.” 
To this description Hungerford (1919) added that “the ovum has 
a transparent button and tip, while the body of the egg is yellow,” 
and Poisson (1933) mentioned the egg of Ramphocorixa briefly as 
“semi-cylindrique.” 

The length of the new-laid egg is about .85 mm., including the 
small buttonlike tip but not the pedestal; the latter increases the 
length to about .9 mm. The diameter of the new-laid egg is .35 
mm.-.4 mm., increasing with the appearance of the eye-spots before 
eclosion. The color is ordinarily a creamy-yellow, though there is 
much variation and the egg-shell may be affected by stains or dis- 
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figured by clusters of microorganisms and debris. A clean shell ap- 
pears smooth and polished under low-power magnification. High- 
power and transmitted light show the minute hexagons described by 
Abbott (Fig. 1.). These are mostly irregular, and there are many 
pentagons, as well. About 30 of these figures would form a chain 
around the greatest diameter. The figures are often irregularly 
placed, however, and form neither perfect bands nor spirals, be- 
coming particularly irregular at the tip. They do not separate when 
the egg is broken, but tear across irregularly. Under high magni- 
fication the egg-shell surface appears pebbled or roughened with 
many tiny protuberances. 

In side view, the small distal nipple is discovered with high magni- 
fication to be made up of numerous long processes. These and the 
distal plates form a tiny rosette when viewed from directly above. 
The finger-like appendages are respiratory filaments, according to 
Poisson (1933), and concealed within the rosette are the micropylar 
canals. This interpretation seems to agree as well for Ramphocorixa 
as for the other genera studied by Poisson, who stated: *‘La dis- 
postion des appendices pneumatiques, des micropyles, et du disque 
de fixation reste la meme dans tous les oeufs que j^ai pu examiner.^^ 

The pedestal of the egg resembles the rubber suction disks used to 
attach objects to smooth surfaces. The egg is fastened to the disk 
by a thick, elastic tendon, resting in a small cupped protuberance 
upon the circular base. The disk is usually a light brown. 

Eggs dissected from the female are exactly similar to the new- 
laid eggs, though the diameter is commonly somewhat less and the 
color more yellow. The pedestal is here a short, elastic extension 
ending in a small, thick disk — all quite clear. It is evident that the 
brown, leathery appearance is given the pedestal when it is attached 
by a thick coating of a cementing fluid. In Ramphocorixa there are 
commonly 10-12 fully developed eggs in the abdomen at one time, 
plainly visible through the cuticula, packed tightly against the body 
wall. Butler (1923) has reported taking 20 eggs from the body of a 
female Corixa geoffroyi, and the bodies of Arctocorixa females in 
this region may contain a dozen or more. While Ramphocorixa 
is smaller than the latter genus, the eggs are fully as long, though 
of less diameter; however, as many as 22 eggs may be contained, 
appearing deeply indented by the pressure against one another in the 
packed abdomen. The dissections were made among specimens col- 
lected both in July and in September. Even though the larger num- 
ber of eggs contained be the rule rather than the exception, it must 
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be realized that many individuals play a part in thoroughly covering 
a crayfish (Fig. 2). 

The egg-laying of Ramphocorixa acuminata has been observed in 
the balanced aquarium (p. 297). Butler (1923) described the ovi- 
position of Corixae, as follows: “In depositing an egg, the % grasps 
the leaflet or portion of the plant selected, lyith the first two pairs of 
legs, and then a longitudinal motion of the abdomen is observed, 
the tip resting on the spot where the egg will be laid. During this 
movement, the minute drop of the fluid which affixes the egg to the 
plant is emitted and placed in the desired position; the egg is then 
laid with the micropyle farthest away from the point of attachment, 
and the $ swims away. Several days may be occupied by a single 
$ in laying her batch of eggs, the number deposited daily de- 
creasing.” 

Strength of attachment. Anyone familiar with the habits of cray- 
fish will immediately realize the necessity for a firm attachment of 
the water bug eggs, if they are to ride safely through constant sliding 
into burrows, lunges toward prey, and vigorous backward dashes 
through pond waters laden with silt -and debris. Abbott suggested 
that the eggs rested in shallow pits in the crayfish cuticula, but this 
must be considered exceptional or accidental, and owing to the 
normal roughness of the crayfish coat. The pedestals may be pried 
away with a needle, especially after being soaked in alcohol for some 
time; on the living crayfish, a vigorous scraping is needed to loosen 
the egg-bases. The tendon commonly weakens first in nature, the 
egg then dropping off and leaving the disk upon the crayfish, en- 
closed in the brown coat of glue. This does not mean that the short 
tendon is weak; it is highly elastic and amazingly strong. A fairly 
large crayfish (45 mm.) may be picked up and waved about by 
simply gripping an egg firmly with forceps and hauling the creature 
aloft 1 

The elasticity of the connecting fiber is as amazing as its strength. 
A Ramphocorixa (or Corisella) egg may be held with forceps and 
another pair used to separate the base from the body of the egg, 
connected only by a clear, elastic fiber. This may be stretched as 
'much as .3 mm. and will spring back into position when released. 
The roughest treatment does not affect the elasticity of the ligament, 
as long as its elastic limit is not surpassed. It may be drawn out to 
that point many times with very little weakening, and a hard tug is 
need^ to pull the base completely away. The procedure may be 
performed in water or alcohol. 
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The eggs of Ramphocorixa acuminata are often deposited on the 
appendages of crayfish, where they are constantly moved about and 
brushed against objects, though receiving little attention from the 
crayfish, beyond an occasional aimless plucking. The strength of 
the fibrous pedestal and the attachment of the base are somewhat 
weakened after hatching, and the eggs may drop off their bases or 
detach entire. But crayfish have been kept over winter from De- 
cember to March, losing very few of the hundreds of eggs upon 
them, though eclosion occurred in early January and the crayfish 
were rolled about in a forceful current several times each week. It 
is evident that eggs freshly deposited with a firmly adhesive base 
and a springy, stout pedestal are definitely “put on to stay.” 

The egg shell is also tough and flexible. Eggs must be vigorously 
squashed to be broken, and probably sustain severe bumps without 
injury. But they quickly fall victim to desiccation when exposed to 
the air. The quick drying of corixid eggs is amply illustrated by 
any of the accounts* of ahuautle collecting in Mexico, where the 
natives dry immense quantities of the eggs upon flat, hard ground. 
In a few hours, eggs taken from pasture ponds and dried are com- 
pletely beyond recovery. The shell collapses and indents deeply 
upon one side. When returned to water, the eggs float on the surface 
and do not hatch. 

THE CRAYFISH 

The irascible temperament of the crayfish is so eternally dis- 
played that the ovipositing of Ramphocorixa seems comparable to 
the courageous feeding of tiny tick birds in the crocodile’s mouth — 
even more dangerous, for the birds are protected by the indulgence 
of the reptile, by most accounts. It is hard to conceive just how the 
eggs are sometimes laid bordering the mouthparts. Coupled with its 
irascibility, the crayfish possesses an insatiable appetite. It is well- 
described by Huxley as “a voracious and indescriminate feeder,” 
and in the aquarium will senselessly founder itself, if given too large 
quantities of food. The crayfish commonly partakes of small fishes 
and water insects, which may lead us to wonder if it might not find 
Ramphocorixa tasty. 

On several occasions crayfish have been observed to stalk and 
devour the adults, feeding chiefly at night. The nymphs are also 
eaten— even first instars when these are confined with the crayfish 
in a bowl. On crayfish taken in December, the eggs must have 


•Say (in LcOmt*, 1860), Flguier (1878), Olov^r (1877), Ghiiift (1081), H^gner (1088), 
and others. Also described by H. D. Thomas, Kan. Acad. Scienee meeting, Pittsbiirg, 1088, 
with motion pieturea. The eggs, or ‘'water wheat," are used in making flw or manntsd as 
bird food. 
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produced several hundred nymphs (judging from examination of the 
shells), but none was ever found on the mornings following eclosion. 

We may suppose a strong and vital stimulus provokes the ap- 
proach of the female Bamphocorixa upon the crayfish for oviposition. 
It will be remembered that the female Belostoma accomplishes her 
egg-laying upon the male despite his struggles, and her persistence 
is thought motivated by the eggs’ need for aeration. This provides 
the cue for considering the aeration possibilities of the crayfish and 
their relation to the positions chosen for the eggs. 

Branchial currents. The gills of the crayfish lie in chambers above 
the leg-bases, covered by lateral flaps of the carapace, called “bran- 
chiostegites” by Huxley (1880). A current is drawn forward be- 
neath these covers by a curved plate (scaphognathite) working near 
the anterior opening on each side. This small baler was interestingly 
described by Huxley, who compared the usual action (three or four 
vibrations per second) to ordinary breathing, and fast action to 
panting. His observations were made on the common European 
crayfish, Astacus fluviatilis; similar results have been obtained for 
the lobster (Caiman, 1911). 

An appreciable current must pass continually over the primary 
laterotergites of 'the abdomen and the lateroposterior parts of the 
carapace, as the water is drawn across these areas in entering the 
branchial chambers. Simple experiments will demonstrate this cur- 
rent. A small crayfish may be guided into a tilted position in the 
angle of wall and bottom of a bowl, so that the side of the animal 
is horizontal. When minute fragments of chalk and bits of paper 
are placed upon the areas mentioned and upon other parts, in the 
regions washed by the branchial current the debris is visibly stirred 
and gradually slips away, while remaining in the other positions. 
If the powder of dried ink is placed in the water near the posterior 
opening into the gill chamber, delicate streamers will be drawn 
through and passed out by the head. Here the current is particu- 
larly strong, and the water constantly ripples, especially when the 
animal is alarmed. When taken out of water, the crayfish bubbles 
conspicuously at the anterior openings. 

PREFERENCES IN OVIPOSITION 

In the literature of Bamphocorixa, eggs have been described on 
Cambarus immwm Hagen, C. blandingii acutus Girard, and the 
subgenus Cambarelltts Ortmann — ^usually on the first species. 
Papers on crayfish were explored for additional records, without 
success. Among these were the works of J. A. Harris, whose collec- 



Griffith: The Water Boatman 


269 


tion was made available by C. D. Bunker and given a thorough 
going-over (Table II) . In the fourteen species and four varieties of 
Cambarus studied, only three determined species (C. immums, sim- 
vlans, and virilis) bore eggs of Bamphocorixa acuminata. These 
are crayfish of ponds and water holes, though the latter two are 
found as commonly in streams. Half the crayfish bearing eggs were 


Table II. Corixid Eggs oa Crayfish in the Harris Collection 


Species of Craypish. 

No. 

exam. 

Sisp* 

(mm.) 

With ! 
eggs. 

Siae* 

(mm.) 


9 9 

Cambarus sp 

331 

27-92 

47 

44-91 

9 

38 

C. virUit 

120 

23-102 

1 

90 

1 


C. graeili^ 

81 

31-85 




C. immunia 

58 

35-100 

40 

60-100 

19 

21 


26 

35-75 





C. ainttdana 

20 

40-89 

6 

67-85 

4 

2 


16 

41-114 






15 

33-74 





C. abaeiinut 

14 

40-75 





barionii . - . . , 

11 

44-70 





{J. immunta ajnniroatria 

7 

40-60 





d. jnloaua 

6 

80-85 





C. ciffiflia litnoaua 

5 

68-77 





0. boftonii Tobuatua 

4 

57-76 





d bln-wiinoti 

4 

65-85 





C» tnononffolatiais 

4 

47-67 





d, niatir.iia 

3 

40-60 





d lytToltfi Ha ... 

3 

48-65 











T’ot.pls 

728 


94 


33 

61 









* Size = length, tip of rostrum to extremity of tdson, of the sinaliest and the largest epeci- 
men in each senes. 


undetermined but mostly recognizable as C. immunis; of the named 
specimens, forty out of forty-seven belonged to this species, which is 
most widely distributed and common in ponds. A large proportion 
of C. immunis carried the eggs of Bamphocorixa: forty specimens of 
the fifty-eight examined. Probably the importance of this crayfish 
to the corixids is primarily due to its presence typically in the pas- 
ture ponds of areas inhabited by the bugs. But other factors must 
be involved, such as periods of exuviation and time of appearance 
in the ponds. For example, C. gracilis is a pond-dwelling species, 
but retires frequently to burrows, and Harris (1902) noted that it is 
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rarely found as an adult in open water during the summer. Several 
crayfish from eastern Arkansas carried the eggs of our corixid, add- 
ing another state to the distributional list. The Harris collection 
also added two new records of crayfish species used as egg-bearers: 
C. virilis in Missouri (a single and probably exceptional instance) 
and C. simvlans in Kansas. 

In the Limnology collection (Kan. Univ. Entomology Dept.) two 
of the fourteen crayfish examined carried Ramphocorixa eggs. 
These were Cambarus blandingii acutm from Oklahoma, the only 
species other than C. immunis from which the corixid eggs have been 
previously reported. Greaser and Ortenburger (1933) described the 
ecology of the species: ^This crayfish frequents stagnant water. 
Bogs, slowly moving streams and rivers and ponds are its favorite 
habitat. Sometimes this crayfish builds a shallow burrow when the 
water-level falls in the ponds during dry seasons.^’ Lonnberg (1898, 
in Harris, 1903) noted that ^^The late Capt. C. Eckman, at Savan- 
nah, Ga., collected Cambarus (blandingii) in the hollow trunk of a 
fallen tree, two English miles from any open water.^^ The specimens" 
bearing the eggs are recorded from North Canadian River, but this 
may not indicate the presence of Ramphocorixa in the stream, since 
the crustaceans may have been collected in neighboring ponds or 
have migrated from them to the river. 

In Table II, the crayfish bearing corixid eggs are fairly large, the 
average about 75 mm. in length. But this must not be taken to 
show a preference for larger specimens. Collections from Eastern 
Kansas pasture ponds through the last few years would place the 
average length between 25 mm. and 50 mm. Twelve representative 
specimens have been chosen from the collections (Table III).* Eight 
of these (Nos. 1-8), from two ponds, are Cambarus simularis, and 
the remaining four, from another pond, are C. immunis. Since col- 
lections were made for the most part with a dip net, not a seine, the 
proportions of these species are less truly representative. However, 
C. simvlans must predominate in certain ponds, rather than the 
widely distributed C, immunis. The ecology of the former species 
was described by Creaser and Ortenburger: ‘‘This crayfish lives in 


* Areas on the erayfish in Table III are designated according to the following k^: Ro, 
rostrum; AC, anterior carapace (before cephalic groove); PC, posterior carapace (behino 
eephalie groove); A 1*6 abdominal semnents 1-6; Te, teison^ OU, outer uropod; lU, inner 
uropod. PontumM of corixid ego$ within thoae area* are indicated by: L, left; D. dorsal; 
R, ri^t: a, anterior; jp, posterior; 1, low; h, high; i, inner portion (of uropod); o, outer 
pimon (of uropod). Thus, AC- LI zx antorior carapace, left, low; PC-Lal = posterior cara- 

e oe, left, antcdor, low; A 1-L = 1st abdominal segment, left; Te-a = telson, anterior; OU- 
=: outer uro^, left, inner portion. 

The ega sometimes found upon the appendages have not been tabulated (excepting the 
uropods).^Bggs are laid on the ohetifers, periopods, the bases of the antennae and eyes, and 
even upon the nwidllipeds — ^but only occasionally. The anterior appendages more commonly 
htoT egga tl^n the pc^rior. 




271 


Gmffith: The Water Boatman 


Table III Eggs of Samphocortxa acuminata on Cambarus 



* I ength in mm — tip of rostrum to extremity of telson Abbreviations in footnote, p 270 


much the same ecological situations as C blandmgii acutm. It seems 
particularly fond of muddy streams and ponds. When these ponds 
dry during midsummer the crayfish resort to burrows This species 
is not essentiRlly a burrowing species, however ” 

In long series of all sizes, the crayfish show certain areas bearing 
eggs with fair consistency, though often with a small proportion of 
the total eggs present, (cf. Hungerford, 1919.) The preference 
thus indicated is as follows: 

(1) The laterotergal plates of the second abdominal segment. 

(2) The carapace posterior to the cervical groove, along the lower 
margin on either side, and particularly in the lower posterior areas. 

(3) The carapace anterior to the cervical groove, usually lateral 
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and upon the rostum. The anterior portion of the carapace may 
often be covered completely by a mat of eggs. 

LIMITATIONS OP THEORIES 

Forbes (1878) suggested that the corixid eggs are rescued from 
drying ponds by the migrating crayfish. If this relationship exists, 
it is decidedly imperfect. The eggs have been found on four cray- 
fish species; of these, the most migratory has been chosen least. 
The water bugs make no distinction as to size, though small cray- 
fish might not be equal to sustained trips overland. Nor would the 
eggs, in all probability, endure a long trek; they are quick drying 
and do not remain viable afterward. Preference does not guarantee 
a suitable destination — willful or unfortunate excursions would men- 
ace, more than help, the survival of our corixid. The crayfish may 
not choose to migrate, preferring to sink a shaft, erect a chimney 
and wait for the rains. These cheerless excavations are often poorly 
supplied with water in which the crustaceans remain but a part of 
the time. Nymphs hatched or carried in would meet insurmount- 
able problems in avoiding the lumbering crayfish and digging out 
a living. 

Abbott (1912a) explained the “symbiosis” of the corixid and Cam- 
barua as protective — the crayfish being camouflaged by the cover of 
eggs and, in turn, defending them. In comparing the habits of 
Bamphocorixa and Belostoma, he also suggested aeration. The pug- 
nacity of the crayfish is unquestionable, but there are some mis- 
givings as to the protection it affords. In the collections from pas- 
ture ponds, there are commonly specimens with one leg or more 
missing, lost in some passage at arms. One, heavily laden with 
corixid eggs, had only three posterior legs remaining attached, ob- 
viously powerless to protect the eggs, or itself. In a well-lighted 
aquarium where some concealing investiture was surely desirable, 
the attitude of the crayfish toward the ovipositing water bugs was 
discouragingly predatory. Both nymphs and adults of Ramphoborixa 
are acceptable to the crayfish palate, although there is no instance 
of removal or devouring of the eggs. The dangers which the females 
encounter in oviposition might be concluded to balance fairly the 
advantages derived by the eggs from the “pugnacious protector.” 
However, the water bug may deposit its eggs at any time, and may 
have opportunity to approach the crustacean during a somnolent 
interval. The enemies from which the eggs are to receive protection 
may be represented by the abundant notonectids, which have been 
observed to prey upon the eggs of Belostoma (Severin, 1910), for 
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example. But to such swift predators, the crayfish must be a ques- 
tionable deterrent; indeed, Cambarus, successfully approached by 
Ramphocorixa, might be approached by Buenoa or Notonecta, and 
others, in turn, and the crayfish would then serve in the capacity of 
an ambulatory lunch counter. 

Hungerford (1919) demonstrated a choice in oviposition coin- 
cident with areas washed by gill currents, and proposed that aeration 
benefits account for the habit. The logic is particularly attractive, 
since Ramphocorixa and Cambarm frequent ponds with character- 
istic stagnation and filth. The respiratory filaments (p. 265) suggest 
the importance of aeration, and the positions chosen fit this in- 
terpretation. However, it does not explain all the facts related to 
oviposition. China (1931) introduced his discussion by describing 
several adaptations of water bugs for aerating their eggs; but the 
habit of Ramphocorixa is not quite in the same category. In the 
other cases (aside from actual structural developments, as in Nepa 
and Ranatra), there are invariable relationships: Belostoma and 
relatives, for example, always oviposit on the backs of the males. 
The adaptation for aeration — and possibly protection — is immu- 
tably fixed in the behavior pattern. But Ramphocorixa may or 
may not oviposit in the favored positions on the crayfish, and may 
oviposit without recourse to tlmt animal. Perhaps the ‘‘instinct^' 
of the water bug is imperfect; a majority of successes is all that 
the theory requires. However, many instances suggest another fac- 
tor which may influence the relationship. 

THE FACTOR OF CONVENIENCE 

The water bug obviously deposits eggs upon the crayfish when 
this animal is available — perhaps became it is available. This sug- 
gestion of availability, or convenience, as a factor in the relation- 
ship grows from the following observations: 

(1) Conditions of the pasture ponds. These are usually shallow, 
with a bottom of trampled ooze, stirred and pulverized by wading 
or wallowing livestock. Vegetation, loose sticks and stones are rare, 
and mostly covered with silt and debris. 

(2) Association of Cambarus and Ramphocorixa. Both notably 
prefer the water hole type of habitat, and are found together in the 
shallows — ^the corixids pasturing on the algae and other micro- 
organisms, and the crayfish preying on the insects, and one another.* 

(3) Crayfish as convenient egg supports, Oviposition in Corixi- 


• Asaociation aa a factor in the choice of the ovipoaition aite ia rathei' curioualy ahown by 
Bare*a report ( 1926 ) of Notonecta undulata laying upon Ranaim (a *‘atick-Uke inaeet) I The 
egga were aucceaafully hatched, though the Ranatra auocumbed. 
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dae requires a firm, fairly smooth surface upon which the egg pedes- 
tal may be glued. Such surfaces are not plentiful in turbid water 
holes— excluding the crayfish. Their bodies are firm and smooth 
enough ; they are frequently in motion and extricate themselves from 
mud and debris. Their convenience is recognizably conditioned by 
jaws and nippers. 

(4) Notes and experiments. Eggs of Ramphocorixa have been 
reported on molluscs (Forbes) , tin cans, boards, living snails, sticks, 
and floating plants (Hungerford). In the past several years, they 
have been found on water plants, sticks, a tin lid, the whorl of a 
snail shell, the carapace of a painted turtle. “Egg-traps” of small 
bottles on cords, weighted to bob freely just off the bottom, found 
favor with species of Arctocorixa, Corisella and Ramphocorixa. Our 
corixid preferred the pieces of sandstone used for weights, the others 
the cords and bottles. A large screen cage, found exposed in a typ- 
ical pond by the lower September water level, bore masses of eggs 
on the screen and tin top. Those exposed to the air were collapsed 
and brittle, but the others were fresh and in good condition. The 
screen of one side (about 40 x 20 cm.) was taken to the laboratory 
in a pail of pond water. The eggs were massed, one on the other, 
in columns, dtodritic arrangements and thick grapelike clusters. 
Approximately 730 were counted on one representative square cen- 
timeter, with deposition on both sides of the screen. About half of 
these were eggs of Ramphocorixa, and the rest of Corisella. Nymphs 
hatched from both in aquaria, and reached the adult stage (p. 287). 

Crayfish are sometimes rare in the shallows of ponds where eggs 
of Ramphocorixa have been found on other objects. Overcrowding 
may also explain the choice of alternative oviposition sites, where 
crayfish are plentiful, and has been suggested (Hungerford, China) 
to explain extra heavy egg coverings on individual crayfish. Two 
aquarium experiments are of interest in this connection. In June, 
several gravid water bugs were confined with a medium-sized cray- 
fish. Numerous eggs were deposited upon leaves of Vallisneria and 
the aquarium wall, one or two inches from the bottom, but none on 
the crayfish, touring in and out of an improvised den. In Septem- 
ber, a crayfish was fastenedf in an aquarium where the water bugs 
were ovipositing upon Vallisneria. These plants and the aquarium 
walls received additional eggs, but not the crayfish, and corixids 
feeding near showed no interest. Sometime before, in the same 


t A copper wire wai passed about the cephalothoxax and the ends extended through a 
glass tube. This was attached at the edge of the aquarium and the crayfish suspended Just 
off the bottom. 
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aquarium, a determined female Belostoma cornered her mate and 
coated him with eggs. 

Present convenience alone will not explain the reUUionehip of 
Ramphoconxa and Cambartis, Other corixids have equal chanoe to 
oviposit upon crayfish, and sometimes do; eggs of Arctocorixa, Cori^ 
sella and Trichocorixa species have been found, but these deposits 
number in dozens, not in hundreds and thousands. At present in 
pasture ponds, these genera show preference for plant stems and 
fragments, and Ramphocorixa for the crayfish. In the long associa- 
tion of the latter two animals in water holes, the availability of the 
crayfish might be concluded to have ingrained the preference in the 
water bug (Wardle, 1929: 87); but more difficult to explain is the 
choice of certain areas for oviposition. Aeration benefits must surely 
be received in the currents at the entrance and exit of the gill cham- 
ber, but the choice of these positions is, as yet, curiously facultative, 
and far removed from the obligatory habits of other water bugs con- 
cerned with aeration. Perhaps the preference is condition by the 
effect of branchial currents, and the action of legs and tail, in clear- 
ing these areas of debris. Availability easily accounts for the nu- 
merous eggs found upon the fore portions of the body (eyes, anten- 
nal bases, chelae, maxillipeds), since these regions normally protrude 
from shelters when the crayfish are at rest. 

Summary, The eggs of Ramphocorixa acuminata are preferably 
deposited upon crayfish, usually Cambarus immunis and C. 
lans. These species are typically associated with the corixid in 
water holes. The oviposition habit is not obligatory, amounting to 
a fixation of choice in the behavior pattern of the insect, in which 
preference extends to areas affected by branchial currents. Protec- 
tion of eggs from drought and enemies are possible benefits accruing 
from the association; aeration by branchial currents may be a fac- 
tor in the choice of special areas; while the convenience of the cray- 
fish in long association with the ovipositing water bugs serves largely 
to explain the relationship. 

The Life Cycle in Ponds 

The adults of Ramphocorixa acuminata may mate and lay eggs 
in the aquarium ; these eggs may successfully incubate ; nymphs may 
hatch, feed, molt and grow to maturity. Here studies are concerned 
with individuals and aquarium conditions. The life of the species 
must be studied in the natural environment, subject to normal 
'physical and biological infiuences. These vary greatly, according 
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to the seasons, pond conditions, and the coincidence of organisms. 
Life histories are often presented in charts, neatly apportioning the 
year among the various stages, with nothing left out or left over. 
In the life history of our corixid, chapters frequently overlap, with 
eggs, nymphs and adults side by side through favorable periods until 
winter disposes of the less hardy stages. The proportions of instars 
in long series of collections must solve the problem. Generations 
overlap, but the greater number will be found in a particular stage 
in a given season, with the special goal of development, growth, 
maturation or reproduction. 

Opportunity to study the life cycle in the open invites the col- 
lector in this region of Kansas. Ponds are numerous in Douglas 
county (p. 244). Those in easy distance from the road (near the 
University and the historic Hole-in-the-Rock) were regularly ex- 
amined. The ponds supporting Ramphocorixa acuminata are alike 
in these respects: They are artificial pools, fed by pasture drainage 
and intermittent streams, rather than by springs and seepages; fre- 
quented by livestock; and bottomed with ooze, rich in microscopic 
life. The associated species form the typical community described 
in Part 1 (p. 245). 

In shallow pasture ponds, the two great ordeals during the year 
are drought in summer and solid freezing in winter. Ramphocorixa 
is well adapted to evade or withstand these difiiculties. The least 
enduring stages of growth usually appear in the favorable seasons 
of spring and autumn, while the adults are most prevalent during 
summer and winter. There are exceptions because of overlapping 
generations, but, for the most part, Ramphocorixa offers an excellent 
example of the fitting of a life history within a special environment. 

Spring, when the mask of ice lifts at last, is the most interesting 
season of all. How has the species fared through the winter? What 
stages of the life cycle will be found? Such questions invite the col- 
lector to the ponds. “First appearances” there are often related with 
difficulty to hibernation. Adults may be collected in small numbers 
throughout the winter and in early spring. They reach a peak in 
abundance during May and June, in some ponds bringing Rampho- 
corixa acuminata into a position of numerical dominance. But the 
increase of adults must be preceded by growth stages in comparable 
numbers. The earliest record of nymphs in the collections (Table I) 
is May 19, when third, fourth and fifth instars were taken, indicating 
that eclosidn, for the fifth instars, at least, occurred sometime in 
April. The earliest record of eggs is April 18, perhaps overwintered 
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deposits (p. 279) ; the next, May 10, both hatched and recently de- 
posited. The third stadium of Ramphocorixa may be reached fairly 
quickly after hatching — a fortunate condition, for the minute ear- 
lier stages are not obtainable in ordinary collecting. Oviposition ac- 
companies the ascendancy of the adults in the ponds, and eggs are 
common on crayfish in May and June. 

Summer. As a rule, the eggs hatch rapidly (p. 288). Within a 
week, nymphs may appear and busy themselves in the quick march 
to adulthood, their progress correlated with the approach of drought. 
In ponds doomed to extinction in late July and August, the sun 
must exercise increasing influence upon the organisms of the oozes 
supplying the corixids with food, and the warmth of the water un- 
doubtedly speeds up development. There may be an unfavorable 
increase of predators to contend with, but the nymphs have sure 
agility in escaping these marauders, which arc usually after larger 
game. Thus our species, in part, at least, obtains wings in ample 
time to salvage its existence by flight. Often in the hot sunshine, 
which has reduced a pond much below its spring level, corixids 
have been observed rising from the surface in short, whirling ex- 
cursions. An extension of these “test flights” would bring about 
such corixid showers as those reported by Lange (1905), Richardson 
(1907) and McAtee (1922). Day (1927) described migrations 
from drying Cumberland ponds.* Migratory flights of Rampho- 
corixa acuminata are frequently indicated by the appearance of the 
species in isolated ponds and the pools of drying stream beds, in 
correlation with disappearance of the winged forms in neighboring 
ponds overtaken by drought; and by re-appearance of the adults in 
ponds refilled by fall rains. Complete drought is not the rule, but 
rather the frequent mischance in summer. When it occurs, even the 
adults lie thick on the mud — food for the killdeer. In those ponds 
which may suffer a reduction in volume, but otherwise hold their 
own through the dry season, the larger nymphal instars and the 
adults are abundant througli the late summer, as the species nears its 
second main period of oviposition. 

Fall. In this season, mating and oviposition are as extensive as 
in the spring. On September 9, numerous specimens of Cambarus 
simvlans were found in a small pond, each with a supply of Rampho- 
corixa eggs. Oviposition in this pond evidently continued through 
the fall, almost to the winter period. On the same date, thousands 


*Poiisoa (1921) described the flight of corixids from overheated laboratory ooMtainars; 
but the f FWft author (1924) gives an account of flight at 16^. The detailed observations of 
Richardson are paitieulszly interesting. 
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of eggs were discovered attached to a screened box (p. 274). Cray- 
fish bearing eggs are common in September and October. 

Mating was observed in a large pond (September 9),t when ex- 
clusion of livestock from the pasture allowed the water to become 
fairly clear. In the eastern shallows, opposite the high earth dam, 
many Ramphocorixa and Corisella wer^ discovered in the bright 
sunlight. The depth of the water was six inches to one foot, the 
temperature about 78* F. The observations were made from 2:00 
to 3:30 p. m. When side by side with the females (and heading the 
same direction), the males mounted with a quick, hopping move- 
ment. Often this coupling was only for an instant, though females 
were observed carrying mates for longer periods. Males were seen 
in pursuit, with heads almost touching the female abdominal apex, 
following thus for several feet until a pause on the part of the female 
gave opportunity to mount. One male mounted two females in 
rapid succession, staying with each but an instant. Another pursued 
a female for a distance, lost her in the hollows, and mounted an- 
other, feeding nearby, for a brief moment. The male then resumed 
feeding, and the female never ceased its bobbing activity. The 
females seemed remarkably passive when mounted; the usual in- 
dication of recognition of the male’s presence was simply a particu- 
larly emphatic bobbing movement in the feeding. In some cases, 
however, there were definite efforts toward evasion. A female 
swimming by seemed often a challenge to a feeding male, which then 
took up the pursuit. Indeed, one hapless male was observed pa- 
tiently following behind a mammoth female Corisella, but had no 
success in mounting. (Larsen, 1938, noted attempts by males to 
mate with other males.) Throughout the observations, the corixids 
were busy with the rich ooze, feeding rapidly and continuously. 
They came rarely to the surface. In half an hour of watching, one 
male was observed to rise to the top. The corixids seemed quite 
sensitive to jars; stamping on the mud, a foot from the water edge, 
caused swift, darting changes of position among perhaps a third 
of the feeding water bugs. 


t Larsen (1038), in a thorough discussion of reproductive structures and habits of water 
bugs, has given the following information for European species of Corixidae : The water boat- 
men regularly have short copulation periods, Conxa dentipen, C. geoffroyi, Sigara MoMbergi, 
and & h'anet in late March and early May. Sigara $triata and CaUtconza praausta have a 
short copulation period in spring and another in summer, with two generations a year. In 
Cf/matia, the peri^ l>egins m middle May, lasting into June. Afteronecta minutit$itna over- 
Mter as nymphs, becoming adults in June, with mating in late June and early July. The 
femalea of Ctnha dentipet and C. geoffrovi have one long reproductive period, lasting through 
til! spring. Hagemann (1910) showed one generation for C. geoffrogi, overwintering as adults 
and dying in early summer shortly after copulation. The males were said to remam attached 
1-S days. Larsen described the actual copulation as less than one hour, though Butler (1928) 
gave several hours duration for Corixidae. See, also, p. 896 for aquarium studies. 
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The adults and larger nymphal instars show no marked decrease, 
as a rule, until cold weather definitely arrives, usually in November. 
The nymphs drop first from the collections, and then the adults are 
greatly reduced, though some continue through the winter season. 

Winter, Ordinarily, Ramphocorixa acuminata is less available in 
this season than the associated species of Arctocorixa and Corisella, 
particularly the former. However, adults may be found through the 
winter, even swimming beneath the ice. On February 26, a large 
pond was invaded through a thick ice coat, and the corixids were 
fished out, accompanied by numerous water beetles (chiefly Hydro- 
porus and Laccophilus) . Specimens were secured from the same 
pond in temporary thaws, December 30, January 22, and March 7. 
There is no doubt that the species passes over the winter in the 
adult form;* but whether or not this is the only normal hibernating 
stage may be questioned. 

On December 30, three specimens of Cambarus simulans were 
drawn from a small pond partially covered by ice. These cray- 
fish bore each a liberal supply of Ramphocorixa eggs upon the cara- 
pace and the abdominal laterotergites, in the usual positions. Since 
the eggs did not appear to be hatched, the crayfish were placed, in 
deep glass bowls and supplied with water. The temperature was 
much higher than that of the pond (4.1° C.) and results were im- 
mediate. Within the week, the eggs began hatching, and continued 
to hatch well into January. The crayfish devoured the larger parts 
of the nymphs, but there is no doubt concerning the identity of the 
eggs and the eclosion. 

It seems reasonable that the development of the eggs normally 
would be much retarded by cold in the natural environment. In 
this case, development might well be prolonged through January 
and February into March, with eclosion in March or April. It is 
not improbable that overwintering eggs may help augment the quan- 
tities laid by hibernating adults, and contribute to the ascendancy of 
Ramphocorixa in the late spring. The possibility that nymphal 
instars safely pass the winter might be suggested. (Hungerford, 
1919, recorded third instar nymphs of Palmocorixa buenoi wintering 
at Ithaca, New York.) If so, the instances must be rare, for even 
sifting floor mud of the ponds has failed to disclose nymphs later 


•Adult corixids have been reported under ice by Westwood (1840), the speoimens inactive 
and elin^f to one anof^w; by Kirkaldy (1898) in masses; by Bueno (1908), Corwo harrwi; 
and byWesenberg, (in Brehim 1980), who recorded gr»t numl^ of the adult^ter bi^* but 
never the nymphal forms. Howard (1905) nave the adult m thjWbeijatiw stage, wd ^ 
that qiMeimens captured in the wring are fieqiiently coat^ wth mud; Kellogg (1908) also 
stated that the adults hibernate in the mud. Larsen (1988) in footnote, p. 878. 
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than November. The first two instars might escape attention, but 
their fragility and normally quick d4relopment seem inconsistent 
with winter survival. 

Summary. Ramphocormi acuminata has two marked periods of 
oviposition in late spring and early fall, indicating a two-generation 
cycle. The spring peak in egg laying is preceded by growth stages 
which may result from eggs deposited in late fall or early spring. 
The occurrence of both e^s and adults through the winter may 
suggest the interpolation of a third generation. (Hungerford, 1917a, 
suggested several generations a year for a species of Arctoco- 
rixa.) More probably, confusion has arisen from overlapping gen- 
erations. There are two significant peaks in oviposition during the 
year, but more than a month is involved in each case. Those eggs 
laid in the first part of the period produce nymphs which may be 
well toward the terminal stadia by the time the eggs deposited later 
are hatching. Eggs laid in late summer and early fall produce the 
hibernating imagoes; other eggs deposited in late fall may have 
time only to produce nymphs, which are probably destroyed by the 
cold; still others may not hatch until spring. 


- Eclosion 

There is no more fascinating maneuver in the life of Ramphocorixa 
than the emergence of the nymph from the egg. Eclosion apparently 
takes place at all times of the day, but favorite hours seem late at 
night and early in the morning. In the early hours of September 
11, the following observations were made of eggs hatching on the 
telson of a small crayfish. 

S:S0 a. m. The tip of an egg has just opened, with four irregular 
flaps peeling back. The round top of the head bulges slowly up- 
ward, covered with a thin membrane. In the center of this covering, 
between the eyes, is an exact circle of tiny dark patches with a com- 
paratively thick fragment at the top of the circle toward the dorsum 
(that is, toward the incurved side of the slightly bent egg, Fig. 12). 
Suddenly the membrane splits and glides rapidly to one side. The 
nymph is emerging. The legs are tucked against the body, the 
middle and hind pairs trailing. The body bends and strains. In 
these movements, the forelegs are thrust foreward together, then 
down against the body. The nymph expands rapidly, even while 
emerging, and is out in a moment. Immediately it is much too 
large for the egg. (cf. Figs. 5, 11.) The movements are feeble, 
but strengthen noticeably in a quarter of an hour. The nymph is 
now twice the length and breadth of the shell. It rests at first 
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against the flaps of the shell, facing the light, and then on the cray- 
fish, beside the egg and facing the other way. Another nymph 
(hatched 1:00-2:00 a. m.) also rests nearby, after swimming vigor- 
ously about when the light was first turned on. 

2;S0 a. m. The tip of one egg appears as illustrated (Fig. 13). A 
moment later, the membrane parts and the head emerges, swelling and 
pulsing, with the eyes immediately widening apart. The front legs 
appear, parallel and extending caudad. They move away from, and 
then toward, the body slightly, as movements similar to peristalsis 
(but swelling, rather than contracting) push the body free (3:10 
a. m.). At once the hatched nymph dwarfs the egg. It is quite 
transparent and the slow movements of its organs are perceptible. 
Only a moment is needed for emergence, after the parting of the 
membrane bearing the circle of patches, but the peeling back of the 
flaps occupies several minutes. 

Two additional eggs opened at 2:50 a. m. One of these is illus- 
trated (Fig. 14) at 3:00 a. m. A distinct pulsing, as of the dorsal 
vessel, showed in the head. The membrane parted at 3:12 a. m., 
and one full minute was required for emergence. The muscular 
movements in emerging are remarkable. The body swells anteriorly, 
and this swelling passes repeatedly toward the egg base with slow 
bendings, thus forcing out the nymph. 

3:23 a. m. The condition of this egg resembles Fig. 14. The 
membrane parts so that the thick, dark fragment slips to the right. 
Emergence is at 3:38 a m , one full minute and twenty-one pulsa- 
tions of the body being required. The swimming legs slowly unfold 
and thrust out to the sides, while the front and middle legs remain 
limp for a minute or t^\o. The middle legs then quickly begin serv- 
ice as clinging organs. 

3:46 a. ni. The pattern of this egg tip also resembles Fig. 14. 
Twenty-one pulsations, through one minute, are required for emerg- 
ence. The movements begin, as in the other cases, instantaneously 
with the parting of the membrane covering the head. 

Our corixid has made its debut as a free agent in the world, and 
clings near the egg to the handy back of the crayfish. On this frail 
being, teetering on fragile underpinnings and already beginning to 
kick vigorously with the swimming legs, there now rests the burden 
of ceaseless vigilance and eternal trenchering in the long, hard way 
toward maturity. 


4-4327 
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The Instars 
descriptive notes 

The minute, transparent first and second instars are rarely taken 
from ponds, although their high mortality would require them to be 
numerous. But the larger nymphs mayjoften be found in numbers 
equaling or excelling the adults. The instars are easily separated 
with a 12X handlens,* and no more magnification is needed for 
recognition of specific characters. After wing-pads and color pat- 
tern appear (third instar), it is practicable to determine the com- 
mon species of nymphs in the field, once they have been linked with 
the adults. The problem here amounts to a distinction of genera. 
Rearing experiments have necessarily established the identities of 
Ramphocorixa, Arctocorixa, Trichocorixa and Corisella nymphs, 
since adulthood with the addition of wings considerably disturbs the 
nymphal patterns. Three characters, at least, are usable in separat- 
ing the genera of corixid nymphs: size, color pattern, and appear- 
ance of the dorsal glandular patches on the abdomen. 

With consideration of size (Table IV), a few notes may be given 
on form. All nymphs are broadest across the middle, about the 
third abdominal segment; head and tail are truncations of a boat 
shape. The body tapers more abruptly caudad, particularly in the 
fifth instar, where head width increases in proportion to body width 
and the sides of the thorax build out with enlarged wing pads. The 
proportions of the body are to some extent generic in significance, 
Ramphocorixa being noticeably the slenderest. Corixid nymphs 
seem quite flat, due to the compressed abdomen and the opisthog- 
nathous head. The lateral portions of the abdomen, especially in the 
early instars (Figs. 5, 6), are so thin that the medial portion is dis- 
tended into a prominent lobe containing the vital organs, a condi- 
tion reminiscent in appearance of the Devonian trilobite Phacops. 

The sternal regions of corixid nymphs are commonly light-colored 
— ^yellow, stramineous, orange or brownish — and do not admit easily 
recognizable generic distinctions. But the tergal portions are char- 
acteristically ornamented with generically separate variations of the 
general color scheme. The head harmonizes with the ventral color, 
with a dark mesal point and tuft of hairs on the rim of the vertex. 
The narrow portion of the prothorax, exposed dorsally when the head 
is bent down, is covered with fine hairs and has a dark caudal rim. 


* Third Insian have short wing-pads, the first pair reaching but half the length of the 
thorax; fovirth imtara, medium pads, the first pair reaching the length of the thorax and 
almost to the tips of the second; fifth insfars, long wing-pads, the first pair reaching the 
tips of the second and exceeding the length of the thorax. (Figs. 7-0.) 
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Table IV. Dimensioiu of Nymphal Instara collected from Kansaa 
Pasture Ponds'*' 


InSTABS. 

Dimensicma. 

Ckirisella. 

Arctoeorixa. 

Ramphooorixa. 

Triohocorixa. 

5th 

length 

width 

head width 

6.883^1.081 

3.430^.034 

1.065^.030 

4. 050*. 045 
2.007*. 033 
1.842 *.018 

4.506*. 022 
1.815*. 022 
1.620*. 013 


4th 

length 

width 

head width 

4.128^.024 
1.803 •«>. 014 
1.545W.000 

3. 564*. 030 
1.641*. 006 
1.422 *.010 

3.474 *.026 
1.470 *.011 
1.311*. 000 

2.780 *.020 
1.230*. 020 
1.062 *.007 

3d 

length 

width 

2.067 A.. 010 
1.630^.008 
1.236 *.007 

2. 505*. 010 
1.254*. 004 
1.062*. 005 

2. 610*. 020 
1.104*. 004 
1.047 *.002 



head width 



* Dimensions in mm. from nymphs in 80 percent alcohol. Avemgee from random samites 
of ten individuals, the ocular micrometer measuring .3 mm. at 4S.5x. Probable error by the 
Bessel formula. 


The dorsal borders of the wing pads are furry with a thick, dark 
growth of fine hairs, forming an M along the sides and the cephalic 
margin of the pterothorax. The body in general is less conspicu- 
ously hairy (Fig. 9). 

A light mesal line extends across the thorax and cervix to the 
vertex. Along this line, masked in part by the hairiness of the 
anterior pterothorax, the exuviae divide in molting. Two pairs of 
light dashes extend on either side of the line into the brown colora- 
tion on the mesothoracic tergum. The first abdominal tergite is 
3 dged caudally with dark brown; light brown and straw colors con- 
tinue on the abdomen in a pattern of darker medial and lateral 
patches set off by lighter areas. In the middle of the third, fourth 
and fifth abdominal terga, with orifices opening in the posterior 
margins (bowed forward at this point), are the characteristic dorsal 
glands.* The first of these seems vestigial, but the second and 
third are conspicuous bean-shapes and crescents, varying from 
bright red to darker blood tones. The transparency of the corixid 
nymphs renders these peculiar bodies of importance in descriptions 
of abdominal patterns. 

With this introduction to general appearances, the generic char- 
acters of the larger instars may be summarized in an expanded key. 
Fifth instars are usually most available, and show the characters 
best. 


* Kunckel d’Herculais (1895) suggested the glands indicate relationship with the CimicidM. 
Guide (1902) claimed the conspicuous dorsal markintfi were not indications of glands, but 
me^y the sites of certain aMominal muscle insertions! The descriptions of Hagemaim (1910) 
and Brmdley (1929; see footnote, p. 817) may be cited particularly. Brief observations were 
made by Krttger (1909). The glands appear in many terrestrial and aauatie hemipterans, as 
described by these authors and others. Summaries are given in Weber (1080) and BAw (1988). 
As indicated by Poisson and Jacsewski (1928), the dorsal i^ands are relativriy less ^eloped 
in the fifth insUr, antidpating replacement by the ventral xneUthoracic gland in the adult. 
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1(a) The lateral posterior margins of the mesothoracic tergum (where the bases 
of the wing pads curve mesad) are distinctly hairy. The light dashes on 
the metathoracic tergum are like Corisella (2a). The median abdominal 
color patches are plainly set oflf by light inverted crescents on the third 
abdominal tergum and succeeding. The lateral color patches are usually 
edged by a pair of light lines from the tips of the wing pads to the ab- 
dominal apex, joining there to form a conspicuous V next the smok> 
margins. The dorsal glands are commonly heartshaped, bright red, about 
^•46 of the body width (e.g., 0.31mm. :2.0 mm.). In comparison with 
other genera, the fifth instars are medium-sized (4.9 mm. x 2.1 mm.) ; the 
head (1.8 mm.) and body widths are in the ratio of 6 : 7. 

Arctocorixa (tnz. altemata). 

1(b) The lateral posterior margins of the mesothoracic tergum are bare. The 

abdominal patterns are similar, but usually obscured 2 

2(a) Two pairs of light dashes on the metathoracic tergum form an anterior 
bar, touched by a plain posterior V. The dorsal glands are bean-shaped, 
a dark blood color, about % of the body width (e. g., 0.42 mm. : 2.52 mm.). 
Fifth instars are large (5.9 mm. x 2.4 mm.); the head (2mm.) and body 

widths are in the ratio of 5 : 6 Corisella (viz. edulis). 

2(b) The light dashes on the metathoracic tergum form two V^s, the anterior 
small and sometimes indistinct; the fore-margin of the meta thorax is also 

light 3 

3(a) The dorsal glands are roughly bean-shaped, a dark blood color, and quite 
large, about % of the body width (e.g., 0.42 mm. : 1.58 mm.). The 
brown mesal line on the vertex (which is distinctly lobular) continues in 
an even hairy line on the mesothoracic tergum. Fifth instars are small 
(3.8 mm. x 1.6 mm.); the head (1.4 mm) and body widths are in the ratio 

of 7:8 Trichocorixa. 

3(b) The dorsal glands are commonly minute bars or rough crescents, dark and 
reddish, and quite small, though about ^ of the body width (o.g., 0.26 
mm. : 1.79 mm.). The brown mesal line on the vertex (which is more 
evenly rounded) does not continue on the mesothorax. The body pro- 
portions are less than 2 :5 (4.6 mm. x 1.8 mm.) ; the head (1.6 mm.) and 
body widths are in the ratio of 8 : 9 R.-vmphocorixa (viz. acuminata). 

GROWTH IN AQUARIA 

On May 27, a dozen large battery jars (11 X 8% X in.) were 
prepared as aquaria. These were lined upon a laboratory table 
where sunlight reached the first aquarium for about an hour and the 
others progressively less, the last three receiving no direct sunlight. 
The water was aerated with compressed air.f Several kinds of 
bottom materials were used to insure a variety of conditions for the 
growth of supporting organisms. The preparations were as follows: 
A. (Aquarium) 1 & 2. Water (A. 1-6) from Potter Lake (a clear, 

t This method was first used at the University by Robert Guntert (Naucorids, 1926) ; 
also by O. O. Bare (Buenoa, 1926), and by H. B. Hungerford with other water bugs. See 
Peterson (1984) for various adaptations. 
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rock-walled pond on the campus), May 26, pH 7.3. Oose from a 
pasture pond. May 27, in a layer of about one inch, passed through 
a strainer to clear out most of the macroscopic organisms. 

A. 3. Fragments of Typha from the shallows of Potter Lake, 
where the water was filled with cattail, Spirogyra, plankton scums, 
sticks, border plants and debris. The fragments had been soaking 
for several months, and were dark brown, slimy, and easily shredded. 

A. 4. Ooze mixed with an equal part of ground Typha fragments, 
passed through a food-cutter which pressed out most of the liquid. 

A. 5 & 6. Ground Typha fragments (prepared May 26). 

A. 7 & 9. Water (A 7-9) from Potter Lake (May 5, pH 7.6), 
settled in a large jar, perfectly clear before addition of bottom ma- 
terial. Ooze from a pasture pond. 

A. 8. Clean sand. 

A. 10. Water (A. 10-12) from a pasture pond (May 6, pH 7.6), 
settled in a large jar, faintly tinged with yellow-green, containing 
large numbers of minute Crustacea, mostly Cladocera. Clean sand. 

A. 11. Ground cattail fragments. 

A. 12 Ooze from a pasture pond. 

’In each case, the ooze was from a typical pasture pond observed 
to support numerous Ramphocorixa; cattail fragments were estab- 
lished as a successful rearing medium by Hungerford (1919). The 
mixtures settled well over night, the pH varied little; but the or- 
ganisms naturally required more time to reach a condition suitable 
for maintenance. Those commonly found in the aquaria are listed 
(Table V) from observations made in the fall during rearing ex- 
periments with Ramphocorixa and Corisella. The aquaria contain- 
ing ground cattail were conspicuously the most successful, particu- 
larly A. 6. Bottom samples showed finely divided plant tissue, 
shining and gelatinous with the multitude of associated organisms. 
Any of these might be swept into corixid gullets, and some of their 
remains were obtained from stomach contents (p. 291). Cladocera 
(Daphnia), Copepoda (Cydops), and a few ostricods swam in the 
constant traffic of planktonts; small snails (Physa) and clams toiled 
on the bottom, where Tubifex worms swayed from their numerous 
tunnels. Nematodes, a leech, and bloodworms were occasionally re- 
moved. The larger organisms were characteristic of aquaria con- 
taining pond ooze. Immediately following preparation of the con- 
tainers (May 28-June 13), the later instars of Ramphocorixa (in 
A. 1, 3), Arctocorixa (in A. 6, 7) and Trichocorixa (in A. 11) were 
reared to establish identities. The microorganisms fared well over 
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Table V. Aquaria, Bottom Materials and Common Organisms 


Common Orqanisms. 

A. 1. 2, 7, 

9, 12: 
Pond oose. 

A. 4: 

Equal parts 
pond oose 
and ground 
Typha. 

A. 3: 1 

Typha 
fragments. 

1 

A. 5, 6. 11: 
Ground 
Typha. 

Algae: 

Navievla 

* 

* 


a 

OacilUUoria 


* 


a 

StauronetM 

a 




Amphora 



1 

a 

SctntdeitnuB 





a 

Mastigophora: 

* 

* 



Eiifflitna 


* 


a 

AnioonofM 




a 

Eudorina 




a 

Phacuo 




a 

Trachdomonaa 




a 

Sarcodina: 

Trintma 

* 


♦ 

a 

Actinoaphaerium 



* 

a 

Diffluf/ia 




a 

Buglypha 



s 

a 

Amoaba 




a 

A fcdla 



1 

a 

C.l ata: 

Buplotea 

* 

* 

* 

a 

Loxophyllum 

♦ 


a 

a 

Cydtdium 



K* 

a 

ChUodon 




a 

Tjionotua 

a 




Cinatochdum 




a 

Uronama * 




a 

Vorticxlla 




a 

Colepa 

* 




Rotatoria: 

Phdodina 

* 


* 

a 

CoiurMo 



* 


Diaiylainermia 




a 

Furetdaria 




a 

Monoatyln 




a 

Gastrotricha: 

Chaetonotua 

♦ 










Table VI. Growth of Corixid Nymphs in Aquarium 6 



Ramphocorixa. 

Day intervals. 

Corisella. 

introduced 

Sept. 13 

Sept. 20 

Sept. 27 

Oct. 3 

Oct. 10 

Oct. 16 

Oct. 25 

7 6 

6 8 

7 6 

6 7 

9 9 

Sept. 13 

Sept. 14 

Sept. 20 

Sept. 28 

Oct. 4 

Oct. 11 

Oct. 20 

Fi|«f . 

inufAr. 

Third iw*^r 1 

Fourth iniyfar 

Fifth instar. , 

Adult 
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the summer, and were in good concentration in the fall. Cotisella 
edulis and Ramphocorixa acuminata were then reared from eggs 
(Table VI). 

Eggs were introduced into A. 2-7, 11 and 12 on pieces of screen 
wire (p. 274) , about 4 sq. cm., mingled Ramphocorixa and Corisella. 
In A. 1, Ramphocorixa eggs were on crayfish exuviae; in A. 9, de- 
posited by the water bugs on the aquarium wall. Nymphs hatched in 
bowls were also transferred to the aquaria (Oct. 24-Nov. 1), following 
the experiments with eggs, but failed to reach maturity. Observations 
were made in about 7 in. depth with a 7X binocular above. When 
changes were noted, the nymphs were drawn out with a large pipette, 
examined and measured (ocular micrometer: 0.26 mm. at 30X) in 
a small dish. The limitations of this method must be recognized in 
the genius for concealment of the minute, transparent first two in- 
stars, and in the overlapping of individual life histories. While A. 6 
was the only completely successful aquarium, results from the others 
contributed significant variations considered in the summary. 

Variations were also shown in spring rearing experiments with 
individuals in smaller containers (Table VII). Eggs deposited on 
Vallisneria in a balanced aquarium June 14-15 began hatching June 
19. Strips of the plant were placed in deep bowls (B. 2, et al.), and 
nymphs were obtained ; others hatched from crayfish collected June 
13 (B. 12, 18, 19, et al.) and June 16 (B. 21, et al.). The bowls were 
frequently replcni'ihed with pond ooze and water. 

Summary. The day intervals from eclo‘>ion to adult through the 
five stadia are for Ramphocorixa acuminata, 7, 6, 7, 6, 9; and for 
Corisella edulis, 6, 8, 6, 7, 9 ; in the optimum conditions of A. 6. The 
success of this aquarium may be considered due to the excellent 
supply of microorganisms flourishing among the shredded cattail. 
The rearing experiments of Abbott (p. 252) obtained for our corixid 
the intervals of 8, 8, 7-10, 7-10, 8 days. Other intervals in the 
aquaria were: First instar, 8, 9, and 11 days; 2d instar, 8, 9, and 
13 days; 3d instar, 6, 6 and 12 days; 4th instar, 9, 10, and 16 days; 
and 5th instar, 16-f- days (died without molting). Table VII should 
also be consulted. The stadia of Corisella showed similar variations, 
an extreme case being an individual in A. 3 which continued at least 
25 days in the 4th instar. 

The indications are that the life cycle is like a telescope, with the 
sections representing the stadia, each independently of variable 
length, in accordance with the environmental conditions prevailing 
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Tabus VII. Growth of Ramphocorixa Nymphs in Bowls 



B. 2. 

B. 12. 

B. 18. 

B. 19. 

B. 21. 


June 15 

5 days 

mmm 

mnni 













First Instar 

June 20 

1.4 mm. 
0.65 mm. 

June 23 
1.35 mm. 
0.65 mm. 
0.55 mm. 

3 days 

June 23 
1.35 mm. 
0.7 mm. 
0.55 mm. 

5 days 

June 24 

1.4 mm. 
0.75 mm. 
0.55 mm. 

4 days 

June 24 

1 . 35 mm. 
0.7 mm. 
0 . 55 mm. 

4 days 

Lenath 

Wic^ 


Interval 

6 days 


Second Instar 

June 26 

2.1 mm. 

1 . 0 mm. 
0.8 mm. 

2 days 

June 28 

1.0 mm. 
0.6 mm. 
0.75 mm. 

5 days 

June 30 

1.9 mm. 
0.05 mm. 
0.75 mm. 

5 days 

June 28 

2.0 mm. 

1.0 mm. 
0.75 mm. 

4 days 

June 26 

1.6 mm. 
0.6 mm. 
0.7 mm. 

8 days 

Lenath 

Width 

Head width 

Interval 


Third Instar 

June 28 

2.5 mm. 
1.15 mm. 

1 . 05 mm. 

5 days 

July 3 

2.5 mm. 

1 . 1 mm. 

1 . 0 mm. 

July 5 

2.35 mm. 

1 . 05 mm. 
0.65 mm. 

July 2 

2.5 mm. 
1.1 mm. 
1.0 mm. 

July 7 

2.35 mm. 
1.1 mm. 
1.0 mm. 

Lenath 

Width 

Head width 

Interval 






Fourth Instar 

July 3 

3 . 25 mm. 
1.4 mm. 
1.2 mm. 





Lenath 





WidRh 





Head width 











at the time.* The period from oviposition to eclosion also varies, 
5 days being recorded for B. 2, 8+ days for B. 12, and 10+ days 
for others. The possibilities for variations must be many times 
multiplied in tire pasture pond environment, subject to abrupt 
changes of weather and invasion by livestock, with correlative fluc- 
tuations in temperature, turbidity, chemical conditions, and food 
supply. 

Exuviation 

On the bottom of an aquarium containing developing nymphs, 
specimens are often found firmly attached by the middle legs and 
humped over, with a mesal cleft along the back from the vertex to 
the metathorax. Through this opening each nymph must attempt 
its entrance into the next stadium. Not infrequently it comes to 
grief; the dead are found in all stages of emergence. The primary 
instars, at least, must prefer darkness for molting, and are not easily 
surprised in the process. 

Most interesting is the extrusion of the imago. A fifth instar was 
observed beginning to molt in early evening (Oct. 14) , and the adult 
was just attaining freedom at midnight. The prothorax and anterior 
margin of the pterothorax of the nymph were tinged deep orange. 
The wing pads were bright crimson along the sides, due to the com- 
pression of the forewings within the transparent pockets. As the 

* Compare the resulte ehown hy Oowell and McCay (1987), and others in the literature 
cited by these authors. 
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dorsomesal cleft widened, the wings appeared. Up to this point, the 
nymph could be stirred to activity, and would then reattach itself 
with the middle legs. The wing pads are simple pockets within 
which are tucked the soft wings ; molting draws these slowly forth, 
gradually expanding. The right wing was free in this individual at 
11:35 p. m. — a light orange, transparent sack, longitudinally folded 
in the middle. With expansion, the forewings became deep tan, with 
the claval suture showing distinctly white. 

5:30 p. m. A nymph observed near the molting point (recognized 
by the distinct mesal white line on the thorax) was transferred to a 
bowl in a large pipette. Some force was needed in dislodging it from 
the pipette. This may have induced a quick molt; the nymph re- 
mained on the surface and was free of the exuviae in ten minutes. 
Tracheal linings trailed from the hull. The shriveled wing tips re- 
quired an hour for expansion; light spaces, as if air-filled, were at 
the wing bases and along the claval sutures. Immediately after 
kicking free of the nymphal shell, the adult carried its wings extend- 
ing backward, parallel to the body. It submerged and swam about 
briefly, then returned to the surface and remained there with the 
forewings at right angles to the body. The hind wings were still 
unexpanded, resembling crumpled linen. Apparently they dried in 
this condition, and the insect died on the surface. 

Dissection, A fifth instar Ramphocorixa was taken from A. 6 and 
dissected in physiological saline solution. Externally, this nymph 
showed no abdominal asymmetry, but dissection produced from the 
loosened, molting skeleton the abdomen of a male with the usual 
peculiarities. (Note Abbott, 1912.) The forewings, carefully drawn 
from their pads, were shrunken, but unfolded ; the hind wings were 
folded fanwise, with a crumpled effect. Both pairs were soft and 
distensible; they were easily expanded with needles, and would not 
then return to the previous condition. The crimson or deep orange 
of the forewing pads just before molting is the concentration of tan- 
nish color in the shrunken forewing, showing through the transpar- 
ent cuticula. 

The digestive tract seemed quite empty, the malpigliian vessels 
large and darkened. The tract was opened in a drop of the saline 
solution. Within was a fluffy-appearing mass of cloudy white. 
Under 20X oculars and high-dry objective, this mass resolved into 
large cells, rounded and floating free, apparently filled with active 
bacteria. These organisms seemed also present in quantities within 
the malpighian tubules, which appeared gray-flecked and much 
enlarged. 



290 


The Univebsity Science Bulletin 


Summary of molting procedure. Exuviation ordinarily occurs at 
the bottom, on which the nymph anchors itself with the middle lep. 
The act of molting is presaged by long rests between feeding periods. 
In the characteristic position, pulsations are observable within the 
legs. (Note Locy, 1884.) 

A white mesal line widens upon the thoracic dorsum. The head 
swells away from the prothorax; a bubble seems to fill the occipital 
cup. The prothorax swells apart from the pterothorax, and bends 
down with the head. The fore part of the tergum is thus strongly 
arched. 

The distinct median suture enters the black fringe on the fore 
portion of the pterothorax; this splits slowly into halves, and the 
pterothorax of the next instar bulges forth. The abdomen has be- 
come elongate, narrowed, and with a tight appearance. The insect 
draws itself out by arching movements, and kicks free of the exuviae. 
In the adult, the prothorax expands after molting, forming the char- 
acteristic thin, flat plate. 

The Cobixid Diet 

The food of water boatmen has been a much-studied subject for 
debate. Corixids were described in older textbooks and journals as 
predators on other water insects (Glover, 1877; Girard, 1885; 
Cragin, 1899; Howard, 1905; Kellogg, 1905; Smith, 1906; Bueno, 
1909; et al.) and even their own kind (Furneaux, 1904). These re- 
ports seem to have resulted largely from prejudice, rather than obser- 
vation; although Howard stated “the beak is strong and sharp and 
they can pierce the tough skin of one’s finger,” Bueno noted “an ex- 
ceedingly hot tongue,” and Wood (1884) made similar remarks — 
lending color to the oft-repeated dictum that all aquatic hemiptera 
are “ferocious” predators. Newman (1835) had indicated the pri- 
mary inconsistency, describing corixids as carnivorous, but the fore- 
legs “unarmed”; Bueno (1916) suggested they might be herbivorous, 
since “not fitted with the means to seize living things.” Geise 
(1883) had stated that the barbed mandibular stylets were used to 
seize simple animals. It remained for Hungerford (1917, 1919) to 
demonstrate that species of Arctocorixa and Ramphocorixa may be 
reared on diets of algae and protozoans, and are thus producers, 
rather than consumers (as are other bugs) , in the aquatic environ- 
ment. This work has been largely copied since its production — 
although Martini (1923) and Wolcott (1927) stated that corixids 
may devour mosquito larvae; Tillyard (1926) described them as 
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probably almost omnivorous; and Taschenburg (1929) spoke of 
them as hunting larvae. 

In pond and aquarium, in all active stadia, the busy feeding of 
Ramphocorixa acuminata is continuous and energetic. In all their 
spooning of ooze past the beak, what do the water boatmen secure? 
To answer this question, adults and nymphs were fixed for labora- 
tory study, and bottom material from the haunts of Ramphocorixa 
was examined microscopically. Even to the unaided eye, this floc- 
culent mass app^ ared a rich chlorophyll green ; protozoans and algae 
were thickly associated under the lens. Conspicuous among the 
algae were Oscillatoria, Anabaena, Merismopedia, Pleurococcus, 
Achnathidium, Navtrula, Amphora, Pleurosigma, and Cosmarium; 
and among the Protozoa w^ere Lepocinclis, Pleodorina, Trichoda, 
Phacus, Amoeba, Coleps and Paramecium, There were also tiny 
nematodes and rotifers, including Anurea. The majority of the or- 
ganisms might be ingested by the corixids. 

Stomach contents I Kin both sexes were examined. The gut was 
sometimes cro.vded in gravid females, but a tiny packet of pul- 
verized material was ordinarily obtainable. This was distinctly 
chlorophyll green, and under the microscope resolved into blue- 
green, green and golden particles, undoubtedly fragmentations of 
algal forms; complete specimens of Navicula, Amphora and Oscilla- 
toria were found. A few complete rotifers (Distylainermist) and 
many parts were also present. Certain obscure bodies were inter- 
preted as collapsed flagellates and ciliates. The efficient grinder in 
the pharyngeal region (p. 310) must choroughly pulverize the ma- 
jority of the organisms before admission to the stomach. Tlie iden- 
tifiable remnants were usually from adults, which probably swallow 
larger, less selected portions than the nymphs. Even so, only 
empty hulls of the microscopic bodies remained in the stomach ; the 
silicious tests of diatoms were cracked and empty, the rotifers vari- 
ously ruptured. 

Nymphs collected from ponds contained a finely divided mass of 
chlorophyll green. This was also true of nymphs examined from 
aquaria in fall rearing experiments. But in adults, remarkable 
clues to the food organisms of Ramphocorixa acuminata were found 
(Figs. 15, 16). Some were obviously remnants of protozoans and 
algae, with recognizable fragments of Scenedesmus and Trinema, 
Parts of rotifers were abundant, including jaws and feet of Philodina, 
Distylainermis, and other forms. 

Nummary, The {nresence of algal, protozoan, and rotiferan re- 
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mains in adult stomachs indicates for Ramphocorixa acuminata a 
diet neither wholly animal, nor vegetable. The scooping movements 
of the forelegs seem designed to winnow out of the ooze a nutritious 
salad from both kingdoms, mixed in one digestible mass in the 
pharyngeal grinder. The nymphs probably select their food from 
algae and protozoans, though Abbott (1912) suggested ostracods. 
They sometimes cling on the backs of other nymphs, but cannibalism 
has not been observed. 

Pests and Predators 

The lot of the grazer is to feed the carnivore. As producers in 
the pond environment, the Corixidae must struggle with numerous 
predators and parasites. Water tigers, crayfish and minnows have 
been observed attacking and feeding on adult Ramphocorixa in 
aquaria. Backswimmers soon hunt out the water boatmen in small 
containers; many must fall victim to these rapacious water bugs 
in pasture ponds (Weed, 1890). 

Corixids are fancied by many vertebrates (not excluding man, p. 
267). Forbes (1888), in studying the food of fresh-water fishes, 
found that ^^true water-bugs . . . were generally rare, with the 
exception of the small soft-bodied genus Corisa, which was taken 
by one hundred and ten specimens, belonging to twenty-seven spe- 
cies, most abundantly by the sunfishes and top minnows.^’ Corixids 
are probably third on the preferred bill of fare of the numerous tiger 
salamander larvae in North Dakota lakes and ponds.* A female 
Ramphocorixa was taken with Corisella edulis and Buenoa from 
the craw of a pintail duck, f Our species must be eaten by the birds 
which feed on relatives in similar environments. Wetmore (1916) 
listed Corixa reticulata from the lesser scaup duck, killdeer, sand- 
pipers, Wilson’s snipe, ani, woodpecker and grasshopper sparrow. 
This corixid made up 57.5 percent of the stomach contents of the 
lesser yellow-legs at Cabo Rojo (Puerto Rico) , and over 50 percent 
in the blacknecked stilt. Danforth (1926) gave the gull-billed tern, 
snowy egret, white-rumped sandpiper and ani as corixid eaters. In 
Kansas, flocks of killdeer commonly haunt the borders of pasture 
ponds where Ramphocorixa are feeding in abundance. 

The parasites are not as well recognized. Banks (1939) reported 
nematodes from Corixa geojjroyi, Larsen (1938) in Cymatia bons- 
dorffi. Tiny red hydrachnid mites are sometimes found on Arcto- 
corixa and Ramphocorixa on the dorsal abdomen under the wings. 
(Also observed by Larsen on Cymatia coleoptrata.) Nymphs are 


* Personal communication by DV. Horace Telford, f By Dr. H. B. Hungerford. 
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often seen in awkward association with small clams, with the minute 
shells clamped on the long abdominal fringes or flipping along on 
the tip of a leg; stalked protozoans {Opercularia et al.) are also 
carried, but the significance of such chance relationships can prob- 
ably be summed up in carpe diem. 

Observations in the Aquarium 

Before we leave our study of the life of Ramphocorixa acuminata, 
it may be interesting and profitable to spend a few hours with the 
water boatmen in a balanced aquarium, where eelgrass, Elodea and 
some tangles of Spirogyra luxuriate above a layer of sand covered 
with rich pond ooze. It is early spring, and the corixids have been 
taken from the still, cold waters of a pasture pond. The temperature 
of the aquarium is much higher (23.5“ C.), the pH (7.6) about the 
same. The rectangular five-gallon container stands by a south win- 
dow; on one side, a 7 X binocular microscope on multiple joints per- 
mits the observer to follow most activities within. 

SELF maintenance 

March 30, 2:00 p. in. The aquarium is flooded with sunlight; two 
lumbering snails are plowing along the bottom near a small group 
of water boatmen, busy and intent on their meals. A male is singled 
out, furiously digging, sinking lower and lower, until its belly lies 
on the bottom. The fore tarsi (palae) rotate around one another 
like twirling thumbs, and between the wide-spread anchoring middle 
legs a dredge-stream of ooze pours backward. The corixid bobs 
vigorously, glistening beautifully in the sun; the smooth, stream- 
lined vertexal keel forms a proud crest for this glossily armored 
underwater knight. The oaiiike hind legs at rest extend laterally 
backward, but are continuously passed forward, across the dorsum, 
and back along the sides. The film of air over the body must be 
affected in some way by this action. The hind legs have been ob- 
served to pry up the wing tip and press down the abdominal ex- 
tremity, exposing a silvery air sheet beneath the wings. At intervals, 
the movements of the palae are interrupted, and the insect seems to 
contemplate the mass in these twdn gathering baskets, as if selecting 
preferred tidbits. 

2:45 p. m. Direct sunlight no longer reaches the aquarium. An 
uneasy female bats its head rapidly upon the glass, but presently 
resumes feeding. Another is being stalked by a grim, snaky water 
tiger, twice as long as Ramphocorixa, Its jaws are nearly touching 
the water boatman when it strikes. The bug almost casually 
avoids the vicious bite, and re-settles not far away. The beetle 
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remains motionless for a few seconds, its head twisted in the direc- 
tion of the corixid’s departure, and then trundles into an algal tangle 
for another strike, its ^‘tair^ flipping up with the lunge. 

S:15 p. m. The corixids congregate next the window, generally 
facing the light. A female wildly scurries up the glass wall, hammer- 
ing with its head and resting momentarily at the surface. A finger 
tap on the glass frightens it into the twilight of an algal mass, with a 
hind wing untidily lapped over one of the upper pair. 

A'pril 6, 1 :30 p. m. A female Ramphocorixa is busily feeding in 
the sunlight, and is quickly buried in the ooze to its belly, bobbing 
and twirling the palae. The bobbing involves a vigorous dipping of 
the body with flirts of the swimming legs, and is characteristic both 
feeding and at rest. The timing now is about one flip of the legs 
per % second. The movement may be even more rapid and ener- 
getic in feeding individuals, the hind legs flipping back and forth in 
unison, or alternating. Often a series of swift kicks are given on 
one side, the other leg pointing out from the body with a slight 
twitching. 

A tiny corixid nymph stirs the ooze beside the female. Almost 
hyaline, this baby bug is as efficient in its movements as the adult, 
many times larger. Striped ostracods, the size of the youngster^s 
head, glide by. Neither of the feeders pays any attention to them; 
they are rapt in their meal of microorganisms. A planarian snakes 
across the ooze, bumps into some obstruction, r#^cei!s violently, and 
glides smoothly away into the algae, leaving a sinuous path. 

p. m. The sunlight has passed from the aquarium, and a 
female corixid feeds in the twilight near the glass. The swimming 
legs are extended laterally, wdth scarcely a single quick flip per 
minute. Bobbing movements are more frequent, seemingly induced 
by the middle pair of legs which are deeply anchored. 

Often Ramphocorixa brings forward a hind leg and scratches furi- 
ously about its head, much like a dog with an offending itch. 
Similar action may be at the posterior end of the body, or along 
the sides and back. Sometimes there is an energetic digging about 
the eye, while the head rolls irritatedly; the nymphs frequently 
scrub the head with the palae. 

An early instar is feeding eagerly, bobbing often and shuttling the 
palae over the beak. A water tiger passes perilously close to the 
nymph, but neither shows recognition of the other^s presence, and the 
expected tragedy does not occur. 

April 7, 9:40 a. m. Two female Ramphocorixa are feeding in a 
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corner next the window, raising a cloud of oose. A snail, plowing 
along the bottom, shoves against the posterior of a corixid which 
flurries up through the water, returning just behind the snail. The 
other female approaches, and the two feed amicably together, occa- 
sionally touching; they soon separate. 

A pygmy corixid nymph feeding nearby makes the characteristic 
dipping movements, but flirts the swimming legs infrequently. The 
air film over the body is proportionally less than on the adults. 

1 :30 p. m. The nymph is feeding in the sunlight next the windo v, 
in company with several adult females. Now, with every dip of the 
body, the hind legs are flipped back on each side. The energy of the 
tiny bug is amazing; it works without pause, and when not feeding 
makes short, scuttling dashes — all legs going at once— on an inspec- 
tion tour up along the glass wall, or into a filmy mass of Spirogyra, 

In contrast with the vigorous grubbing of the nymph, the adults 
nearby are quiet in the sunlight. One hangs motionless in an algal 
mass; the others rest on the bottom with occasional brisk move- 
ments of the forelegs. The corixids rise infrequently to the surface; 
individuals have been under observation on the bottom for more 
than half an hour. Bubbles rise constantly from Vallisneria, 

3:00 p. m. For fifteen minutes a water tiger has attempted to 
capture one of several Ramphocorixa feeding in the early twilight 
of the aquarium The sinister larva moves rapidly along the bot- 
tom, or over an algal mass, on its stout legs, but slows to a deadly, 
creeping movement when a length away from the corixid. Usually 
it approaches alongside the bug from behind, turns slowdy in until 
its mandibles arc almost touching, and then snaps viciously. Just 
before the bite goes home, the corixid moves enough to avoid it, and 
resumes feeding; while the water tiger remains posed for a moment 
in seeming disappointment. Finally it stalks on, ‘dragging its heavy 
tail, poking into every hollow’, and snapping impartially at whatever 
it may encounter. 

April 8, 1:45 p. m. In the sunlight, two female Ramphocorixa and 
several nymphs are feeding in a depression. This hollow, an inch 
across and an eighth as deep, has been recently excavated in the 
smooth aquarium floor, resembling a miniature volcanic crater. 
With vigorous sweeping of the hind legs, the adults hurl aloft the silt 
and debris. In this they are undisturbed by a snail descending into 
the crater. 

June 18, 8:30 p. m. Within the aquarium, indirectly lighted with 
a shaded bulb, a small crayfish has emerged from its den and forages 
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in the shrubbery of algae and eel-grass. The antennae lash about, 
the eyes bulge inquisitively. The cruising to and fro of the corixids 
often brings one in front of the crayfish, which grasps eagerly at the 
elusive bugs with big tweezers and small. These attempts seem 
clumsy, but several of the corixids are devoured in the night. As 
observed, the water boatmen frequentlyappear unconcerned by the 
slow approach of predatory menaces, and it is certain that Fate does 
not always play with them against their enemies. 

MATING 

June 16, 11:26 a. m. A male attaches itself to a female before the 
microscope. The end of the male abdomen is thrust out, twisted 
about and down to the left, curving in and around to join with the 
female genital apparatus. The male holds closely to the back of 
the female, clinging with the forelimbs (the palae grasping the mar- 
gins of the female upper wings near the bases) and the genital ar- 
rangements. The prominent cephalic keel lies with its apex on the 
posterior margin of the female pronotum.. The whole body of the 
male, excepting the wings, appears curved in the lateral view. Both 
sexes hold the wings in normal position. The activity of the female 
during the first half hour contrasts with the patient quietude of the 
male. An occasional flirt of the swimming legs, thrust out to the 
sides, and slight trembling of the posterior are the only movements 
of the male. The head is tucked down, so that large silvery air 
bubbles mark the junctures of the pronotum with the head and 
scutellum. 

The female feeds almost constantly during the first half-hour, 
moving rapidly here and there, but with intermittent cessation of all 
movement except occasional beats of the hind legs. The clinging 
legs of the male drape loosely backward, past the abdominal tip of 
its mate. 

Five minutes after attachment, the female ascends to the surface 
and returns instantly. In the last ten minutes, it ceases feeding, 
though continuing its darting movements on the bottom. Finally the 
female swims upward among the leaves of ell-grass, separation 
occurring at 12:05, about four inches from the bottom. The male 
immediately returns to the bottom; the female rests for a moment 
on a strip of ValUsneria, and then swims down. Eggs have been 
laid in the aquarium June 14 and several days following. 

August 25, 11:30 a.m^ A male and female are in copula before 
the lens, the position as described. The male is also flirting the 
swimming legs, often in unison with the female. The latter bobs 
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and feeds actively, frequently changing position, and once making a 
quick trip to the surface. Presently the two remain motionless for a 
minute or more, undisturbed by the presence of another female 
which alights upon the back of the male where it clings for a 
moment. 

Eggs have been laid in the aquarium through the past forty-eight 
hours. The transparency of the corixid cuticula reveals the dim 
outlines of the eggs m the females, as well as other internal struc- 
tures in adults and nymphs. It is possible to determine with a 
hand-lens in the field when the females are about to lay; when they 
are well-packed with eggs, oviposition usually occurs within a few 
hours and through several days following entrance in the aquarium. 

OVIPOSITION 

August 23. Numerous adults and nymphs (3rd, 4th and 5th in- 
stars) of Ramphocorixa acuminata have been collected from the shal- 
lows of a typical pasture pond (9:00-10:00 a. m., 78° F.). Placed 
in the balanced aquarium (10:45 a. m , 80° F.), they swim about 
and bob on the bottom. The vigorous dipping of the body is not 
necessarily accompanied by feeding, but most of the corixids are 
soon stirring the ooze with twirling palac. A small red flowerpot is 
sunken in the middle of the aquarium, and several corixids feed in 
the shadow of the rim. 

11:30 a. m. A female before the microscope lays two eggs on the 
vertical rim of the clay pot. The corixid clings with the middle 
legs in the shadow, horizontal and facing west. It is motionless for 
several minutes, then flips the swimming legs rapidly and makes 
adjusting motions with these at the tip of the abdomen. The ab- 
dominal apex is then pressed against the smooth surface of the pot 
with a brief smearing movement, the apical plates spreading con- 
spicuously. The abdomen lifts with trembling, swaying motions, 
and the egg slips out smoothly, erect on its pedestal, with the in- 
curved (dorsal) side toward the female. Within the next minute, 
the corixid hops with quick flirting of the swimming legs and ad- 
justing movements at the abdominal apex to a new position about 
one-fourth inch to the west, where another egg is deposited, pre- 
cisely as before. 

Meanwhile, three eggs are laid by another female an inch to the 
east, facing in that direction; and five eggs are placed on a runner 
of VaUUneria. All eggs are within an inch from the bottom and 
bend in all directions. 


5-4327 
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12:10 p. m, A female oviposits on a leaf of Vallisneria, facing up 
on the shadowed side, about two inches from the bottom. Again, 
there are quick flirting movements and adjustment of the abdominal 
apex by the swimming legs, and trembling, swaying motions of the 
abdomen with deposition of the egg. In all cases observed, the egg 
slips out in one or two seconds after these characteristic motions 
begin. 

Within the next twenty-four hours, numerous eggs are deposited 
on Vallisneria, the rim of the flowerpot, and the glass wall of the 
aquarium. Many corixids of both sexes have perched without ovi- 
position on the limbs, rostrum, carapace and telson of two crayfish 
fastened (footnote, p. 274) in the aquarium for several hours. 

PART 3— THE SKELETAL STRUCTURE OF THE 
WATER BOATMAN 

‘^The simplest and most satisfactory explanation that can be 
given. ... A morphological interpretation cannot be fully ac- 
ceptable unless it is consistent in all its implications.'^ — Snodgrass 
(1938). 

It is surprising to find how few and brief have been the mor- 
phologic studies of Corixidae — a familiar, widely distributed family 
of water bugs with remarkable structural adaptations. The attrac- 
tive features of the group have been well recognized, but expressed 
for the most part in taxonomic and ecologic studies possible with 
a minimum of morphologic interpretations. Yet few insect groups 
offer opportunity for more convincing observations and absorbing re- 
flections on the extensive remolding of a generalized structural plan, 
correlative with the requirements of a special way of life. 

Extreme specialization, characteristic among Hemiptera, does pre- 
sent difficulties m homologizing with more generalized orders. The 
works of Crampton, Weber and Snodgrass are most significant and 
encouraging in pointing out fundamental relationships, the struc- 
tural clues which facilitate this task. 

Based largely on the principles discussed by these authors, this 
introductory study will attempt descriptive identification of skeletal 
areas in Ramphocorixa acuminata. Though small, this corixid is an 
attractive subject with clear integument and unelaborate coloration. 
Some attention has been given to species of Arctocorixa, Corisella 
and Trichocofixa. The larger of these have been welcome compara- 
tive material, lending definition to parts obscure in the smaller 
species. Comparisons with more generalized hemipterans are given 
in the discussions of suggested homologies. 
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The head of Corixidae has received most of the morphological con* 
sideration given this Family. Usually discussions have centered on 
the curious beak (rostrum) . Rosel (1755) , Latreille (an 5 de la R. I) , 
and Lamarck (1835) noted the peculiarities of this structure. De- 
tailed studies of the mouthparts were made by Geise (1883), Bomer 
(1904), and Hungerford (1919) — continued by Poisson and Jaczew- 
ski (1928), Ekblom (1930). Hansen (1930) and others. The beak 
has been discussed briefly in the several accounts of the food-getting 
habits and stridulation. Studies of the latter have been summarized 
by Butler (1923) and Mitis (1935). Aspects of face, vertex, pro- 
notum, elytra, palae (fore tarsi) and genitalia commonly appear in 
taxonomic papers. Other representative writings are by Mecznikow 
(1866) on the embryology; Hagemann (1910) on the tympanal 
organ; Bedau (1911) on the compound eye; Rousseau (1921) on 
the nymphal structure; Brindley (1929) on the repugnatorial glands; 
Singh-Pruthi (1925) and Larsen (1938) on the genitalia; Elson 
(1937) and Spooner (1938) on phylogenetic comparisons; Banks 
(1939a) on the cephalic glands; and the sections on Corixidae in the 
general works of Schroder (1925, 1928, 1929), Weber (1930, 1933), 
Kamy (1934) and Beier (1938) — all excellent digests of contribu- 
tions of interest and value on structural details. 

A full morphologic study of a representative corixid has not been 
completed. It is hoped that the pages following may contribute 
some measure of basic information toward that end. 

The Cephalic Skeleton 

In the lateral view, the large corixid head is compressed in an 
opisthognathous caphke position on the prothorax. This conspicuous 
overlapping feature was considered by Crampton (1921), together 
with other resemblances in the head capsules (1932), to be indicative 
of the relationship of corixids and other hemipterans to the Psocidae. 
In the anterior view, the head is distinctly triangular, with the large 
compound eyes occupying the dorsolateral angles and thus the greater 
part of the width (Figs. 18, 21). In those species examined, the 
length and width of the head are approximately the same — ^nearly 
equal to the width, and about one-third the length, of the body 
(Table VIII). 

The males of all species examined are smaller than the females, 
and the heads are proportionally reduced. The lateral borders of 
the male heads curve in more sharply below the eyes, so that the 
face appears narrower. It is also flattened or depressed in contrast 
with tumid face of the females. The male vertex seems mmre 
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Table VIII. Meamirements of representative Corixidae * 


SpBcim. 

Lengths. 

Widths. 

Head. 

Body. 

Head. 

Body. 

Between 

eyes. 

Aretocorixa seabrieula 

3.8 mm. 

11.4 mmT 

3.8 mm. 

4.7 mm. 

1 . 4 mm. 

Arctoccrixa ap 

3.2 mm. 

10.1 mm. 

3.3 mm. 

4.0 mm. 

1 . 2 mm. 

Coriaena edidia 

2.4 mm. 

8.3 mm. 

2.5 mm. 

2.9 mm. 

1.1 mm. 

Aretocorixa altemata 

1 . 8 mm. 

6.6 mm. 

2.0 mm. 

' 2. 1 mm. 

.7 mm. 

Ramiduteorixa acwnuuUa 

1.8 mm. 

6.3 mm. 

1 . 8 mm. 

2.0 mm. 

.7 mm. 

Triohoeorixa ap 

1 . 5 mm. 

5 . 3 mm. 

1.5 mm. 

1 . 6 mm. 

.6 mm. 


* Female specimens. Limitations of ocular micrometer = 0.8 mm. at 42.5x. I«ngth9— ** 
head, in lateral view, from vertex to tip of rostrum; body, from anterior margin of head to 
tip of abdomen. Widths — head, across frontal region, between lateral angles of eyes; body, 
across widest portion of abdomen, excluding wing edges; between eyes, across narrowtf^ por- 
tion between inner facial angles. 

elevated above the level of the eyes; in Ramphocorixa this elevation 
culminates in a sharp point. The most evident sexual dimorphism 
is shown by Ramphocorixa acuminata, the females having even con- 
tour across the eyes and the vertex (Fig. 21). The males have the 
prominent specific character of sharply acuminate heads (Figs. 17, 
18). The anterior surface of the vertexal point is flattened; the 
posterior surface bears a “keel.” The acumination is much reduced 
in Ramphocorixa rotundocephala Hungerford (1927), but a small 
point remains as an indication that this peculiar dimorphic condi- 
tion of the head is characteristic of the genus. 

The greatly expanded corixid vertex (Figs. 20, 21, Vx) is formed 
by the dorsal junction of the parietals, or lateral cranial areas, at 
the median coronal suture which shows in the nymphal head (Fig. 
8, cs). The parietals, bearing the compound eyes and antennae, 
flank the facial frontoclypeal and paraclypeal areas (Fig. 21, Fr, 
Clp, PrCIp) and the occipital areas and foramen (Fig. 19, Oc, For) 
on the posterior surface, where the suboccipital bridge (Soc) com- 
pletes the cranial rim uniting with the rostrum (Ro). 

The association of oral appendages in Corixidae has been con- 
sidered of major taxonomic importance in its peculiarities — ^Bomer 
(1904) assigned the Corixidae to the Suborder Sandaliorhyncha with 
especial reference to the rostrum. Among Insecta the labrum is 
essentially procephalic, a cranial prestomal flap (Levereault, 1936), 
though commonly treated with the mouthparts which are properly 
gnatbocephalic. In Corixidae, and other Hemiptera, the mandibular 
and maxillary plates and the basal portions of the jabium also fuse 
into the cranial wall. The apical portions of the labium form the 
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rostrum (Figs. 19-21, Ro) — small cup surrounding the labrum, the 
distal parts of the mandibular and maxillary stylets and plates, and 
the hypopharynx. 

The details of the head skeleton may be discussed conveniently in 
two major divisions — the Cranium and the Rostrum, with associated 
ingestive structures. 

THE CRANIUM 

Frontoclypeal Areas. Two parallel vertical lines partially divide 
the ventral facial region into approximate thirds (Fig. 21, pcs) . The 
lines are dorsal continuations of lateral sinuate horizontal inflections 
and end abruptly in the middle facial region. In cleared or dissected 
heads, a curved bar (Fig. 25, h) appears connecting the end point 
of each surface groove with the corresponding side of the masticat- 
ing chamber (Mr) just above the sucking pump (Pmp). 

The rostrum is easily removed from heads cleared of muscles and 
softened with caustic potash (or soda). This exposes the small 
pointed labrum (Fig. 25, Lm), fused dorsally with the clypeus. 
The bulky inverted T of the clypeus may then be lifted free, parting 
from the head along the sinuate horizontal lines to the dorsal 
extremities of the vertical lines. It is apparent that these lines 
represent the adjunction of two walls, the inner clypeal overlying 
the inflections of the lateral head walls. The curv'ed dorsal bars are 
the dorsolateral junctions of these walls which extend into the 
sucking pump and are hinged proximally to work upon one another 
in the action of that food passage. 

The frons (Fig. 21, Fr) is fused with the dorsal clypeal area be- 
tween the end points of the vertical lines. In general, this relation, 
and the identity of the clypeus (Clp), may be established by ex- 
amination of the attached muscles.* These are in three overlapping 
groups (Fig. 22, dlcb, dlbc, dlphy). The ventral group (dlcb) ex- 
tends from the area bounded by the vertical lines, and just below, 
to the anterior wall of the sucking pump (Pmp). This typical 
hemipteran food tube is described by Snodgrass as derived from 
the cibarial passage of the primitive insect head. The muscles 
activating the pump are the cibarial dilators which attach on the 
clypeus. The corixid clypeus is unique (Spooner, 1938) in the 
hollow lateral extensions, overlapping ventral inflections of the 
paraclypeal areas (mandibular pistes, p. 303). These extensions, 
and a part of the ventromedian clypeal area, represent the ante- 
clypeus (tylus) of other Hemiptera. 

^Hcftds UMiy be eleered and ttudied tn tii>ine oil or xylol, with allowaneoa lor muscle 
shrmlcage. studies are supplemented advantageously mtb thick sections cut m ctdloidin. 
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The vertical lines do not arch upward and join on the median 
face, as often figured. Such an arch seems indicated by differences 
in surface elevation where the two dorsal groups of muscles (Fig. 
22, dlbc, dlphy) are attached. These muscles extend inward to the 
masticator (Mr; Geise’s kaukastchen, 1883) which is evidently de- 
rived from buccal and pharyngeal regions'of the stomodaeum. The 
positio^ pf the frontal ganglion (FiGng) and its connectives clearly 
places ohe set of muscles (dlbc) with the ventral series, representing 
buccal dilators attaching on the clypeus. The frontal ganglion con- 
nectives loop back around the rmaining set (dlphy), and these 
muscles are therefore pharyngeal dilators attaching on the frons. 

Lacking the epistomal suture, the distinction of frons and clypeus 
is at best artificial. However, while the defining muscles in the 
corixid overlap in the lateral view, from the front they are separ- 
able, the thick pair from the pharynx forming dorsolateral crescents 
above the others. Defined strictly by the pharyngeal dilators, the 
frons would be limited to the area marked by these crescents; but 
there is probably an indeterminate dorsomedian extension. The 
frons has been considered to include the space between the com- 
pound eyes, separated from the vertex by “epicranial arms” 
(Spooner, ISSS) apparent in the nymph. This opinion is con- 
venient, but inconsistent with the relations of ocelli (Diaprepocor- 
inae) , compound eyes and antennae to these sutures. 

Parietal Areas. The position of the epicranial suture — ^that is, the 
persistent molting line — is clearly indicated on the nymphal vertex. 
The mesal, or coronal, line (Fig. 8, cs) branches into definite sutures 
(pfs) extending ventrad along the inner margins destined to be 
reached by the compound eyes of the adult. The outlines of the 
adult eyes are plain in cleared nymphal heads (5th instar), with 
the characteristic inner border of setae mesad of the epicranial 
branches. The sutures are well separated from the nymphal eyes, 
curving around the inner ventral corners and down to the head rim 
above the antennae. The downcurve below the eyes remains in the 
adult (Fig. 21, hos) along the facial edge of an interesting strut 
(p. 304) setting off small triangular hypocular areas; the rest of the 
suture disappears. 

Corixine nymphs show rudiments of latero-dorsal ocelli beneath 
the cuticula (Fig. 8, o) in the position found in the adult Diapre- 
pocorinae (Fig. 10). These structures are definitely ventral to the 
epicranial fork. In the generalized head, ocelli ate typically post- 
frontal in position. The excellent series of hemipteran heads figured 
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by Spooner (1938) often shows the ‘‘epicranial arms’’ posterior to 
the ocelli and extending laterad of the antennae; by extension of the 
sutures around the corixid head rim (Figs. 19, 21, hos) , a like con- 
dition is suggested. True frontal sutures must pass mesad of the 
antennae toward the mandibular articulation (mda). 

In view of the available evidence, the epicranial branches in the 
corixid nymph are probably postfrontal sutures without boundary 
significance. Frons and vertex merge indistinguishably, unless the 
attachments of pharyngeal dilators are considered limiting. The 
vertex probably includes the whole expanded upper portion between 
and behind the compound eyes, representing the dorsal junction of 
the cranial halves, or parietals. Inner membranous structures also 
suggest this condition. Visible through the cuticula and forming an 
apparent mesal line, membranes in connection with the aortic sinus 
partially divide the shallow cavity of the head above the dilator 
muscles into two lateral compartments. Within these lie the apexes 
of the large cephalic, or maxillary, glands.* 

Four rows of setae arc regularly present on the vertex, two border- 
ing the inner margins of the eyes, two near the mesal line (Fig. 4). 
These extend into irregular groups of setae below the eyes and on 
the vertexal margin above the occipital aspect. The inflections sur- 
rounding the eyes do not set off ocular sclerites ; the clear marginal 
facets are misleading. Levereault (1937) has discussed this “optical 
illusion.” 

The paraclypeals (Fig. 21, PrClp) of Hemiptera have been termed 
the juga or lora, and homologized with the mandibulai plates of 
Homoptera and postclypeal or genal areas. The developmental 
studies of Heymons (1899) gave impetus to the former opinion, and 
those of Muir and Kershaw (1911, 1912) to the latter. The con- 
troversial history was traced briefly by Hamilton (1931) and 
Spooner (1938), who presented a series of head capsules to indicate 
progressive development of the paraclypeal areas from the post- 
clypeus. Snodgrass (1938) showed their derivation from the man- 
dibular plates. In the corixid, the lateral extensions of the clypeus 
overlap ventral inflections of the paraclypeals which give attach- 
ment to protractor muscles from the mandibular levers (p. 309). 
The inflected portions are evidently mandibular plates, as shown by 
the muscle connections and the articulations with the levers (Figs. 
19, 21, mda) . The uninflected paraclypeal areas fuse with the lower 
parietals, or genae (Figs. 19-21, Ge), below the compound eyes. 

* X>eMrlbed in the Oorixidae by Ebon (19S7) and Banka <1980) ; in Behttoma by Locy 
(1884); in Natcneeta by Bordaa (1906); in by Bordaa, and Hamilton (1981). roiaaon 
0924) mentions maxillary Chanda m eonxida, notonectida and naueonda. 
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The parietals on the posterior surface include the expanded vertex 
(Fig. 19, Vx) above the occipital foramen and the ventrolateral 
areas (Ge) bearing the antennae. The vertexal surface is concave, 
fitting over the prothorax. In the nymph, it is halved by the coronal 
suture, continued from the facial surface. The mesal suture is 
marked in the adult by a persistent indentation between converging 
groups of setae on the head rim behind the eyes. The cuticula is 
generally thickened in the deep concavity of the vertex where it 
impinges on the rounded anterior surface of the prothorax. The 
dilator muscles of the postpharyngeal expansion of the alimentary 
canal (Fig. 22, dlpphy) attach on the vertex just above the occipital 
foramen, and the retractors of mandibular and maxillary stylets 
attach in the vicinity laterad. 

The lower parietals, or genae (Fig. 19, Ge), bear short, four- 
segmented antennae (Ant). The antennal socket (Fig. 26, As) is 
oval and tilted up toward the head rim. The antennifer is repre- 
sented by an inner dorsal thickening on the marginal inflection. The 
scape (Sep) is longer than the pedicel (Pdc) and curved upward. 
The third segment, or first segment of the flagellum (FI), is club- 
shaped, and as long as the first two segments; the apical segment is 
awl-shaped add shorter. Only the basal segments are distinct in 
the nymph. 

The upper and lower parietals are partially separated in the 
occipital aspect by an inflection slanting down from below the eye 
(where the postfrontal inflection of the facial surface intersects the 
head rim) to a position above the antennal socket (Fig. 19, hos). 
Within the angle of the converging lateral head walls, the anterior 
and posterior inflections are continuous, forming a sturdy hypocular 
strut (Fig. 26, Hos). The derivation of this structure may be 
demonstrated in heads cleared and softened with caustic potash. 
The lower area shielding the antenna easily separates along the 
double-walled inflection as a fenderlike extension of the gena, fused 
dorsally with the in-tuming cranial wall below the eye to form 
the hypocular strut. > j . 

Occipital Areas. The true occiput of the generalized insect head 
arches over the occipital foramen between the occipital and post- 
occipital sutures. In the frequent absence of the former suture, 
the occipital arch is rarely well-defined and is often considered 
s3nQonymous with the posterior cranium. In Hemiptera, and other 
orders, the arch is sometimes lost in the encroaching parietals. The 
ventral occiput, or postgenae, of Corixid^ (Figs. 19, 20, Oc) fuses 
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dorsally with the vertex and the postoccipital rim beside the fora- 
men; laterally with the genae; and ventrally enters into the suriicial 
maxillary plates (Mxpl) and the suboccipital bridge (Soc) below 
the foramen. The lateral (anterior) limits may be indicated by 
a line drawn from the dorsal postocciput to the mandibular articula- 
tion (mda). Below this point the cephalic gland opens (ego) on 
the margin of the maxillary plate next the lateral extension of the 
clypeus (Clp) overlapping the head rim below the gena. The plates 
and the suboccipital bridge are considered in the discussion of in- 
gestive appendages (pp. 306-308). 

The Poetoedput (Fig. 19, Poc). The postoccipital rim surrounds 
the ovate occipital foramen, or foramen magnum (For), fitting 
closely into the anterior hollow of the prothorax. A dorsal ledge 
(r) receives muscles from the mesothoracic phragma (Fig. 41, IPh), 
and prothoracic muscles attach upon lateral processes of the rim 
(Figs. 19, 20, pr). These muscles vigorously activate the head in 
feeding and use of the air supply. Similar muscle attachments 
upon the cervical sclerites of the generalized insect head may sug- 
gest the derivation of the lateral processes. The corixid cervix is 
reduced to the short membranous tube joining the head directly to 
the prothorax; ventrolateral thickenings of the postoccipital rim 
(eva) meet in extrinsic articulation with ventral prolongations of 
the prothoracic episterna (Fig. 35, cva). 

the rostrum and ingestive structures 

The Labium. The corixid beak, or rostrum (Figs. 19-21, Ro), is 
formed by the pyramidal labium (Fig. 22, Lb), overlapping the 
labrum (Lm) and thus enclosing the apical hypopharynx and distal 
mandibular and maxillary parts. (The development of this rela- 
tionship was described by Meeznikow, 1866.) The labium is broad- 
ened in imion with the suboccipital bridge, the external maxillary 
plates and the ventral ledge of the clypeus. The posterior surface 
contour of the subocciput continues on the labium — a broad mesal 
elevation sloping to the lateral margins. The anterior, or facial, 
surface is evenly curved and transversely grooved, with a mesal 
indentation where the lateral areas adjoin (Fig. 34). This line of 
fusion is interrupted at the rostral tip by the oral apparatus (Ibo) . 

The lateral margins of clypeus and rostrum are heavily bearded 
(Figs. 17-21). The long anterior setae thrust downward; the pos- 
terior thrust outward, and a line of finer setae parallels the rostral 
maripn- On the apical posterior surface, the mesal elevation is 
ripped wirii a long goatee and immediately truncated. The triangu- 
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lar face of the truncation is distinct from the oval tip of the anterior 
surface pierced by the oral opening (Figs. 20, 21, Ibo). Lateral 
fans of short setae project across the lower bulbous surface of this 
area (Fig. 34) , The rostral setae are probably of service in combing 
and sifting food organisms from the twirling palae (p. 320). 

The extended labium of the hemipterandieak has long challenged 
researchers in its relations to the generalized type (Geise, 1883; 
Wedde, 1885; Leon, 1887; Smith, 1892; Marlatt, 1895; Heymons, 
1899 ; Muir and Kershaw, 1911 ; Bugnion and Popoff, 1911 ; Tower, 
1914; Snodgrass, 1927, 1938; Weber, 1928; et al.). The interesting 
historical accounts of Leon and Weber are particularly recom- 
mended. In summary it may be noted that Crampton (1928, cf. 
1929) figured a series of modifications through several orders to 
show derivation of the apical segments from fused labial palpi and 
palpigers, supported by the basal mentum attached to the suboccip- 
ital gula. 

In turn, the corixid rostrum is oddly modified from the usual 
hemipteran condition in its segmental and suboccipital relations. 
Comparison with Notonecta shows proportional broadening and 
shortening of the apical labium, and fusion of the posterior basal 
portion with th^ subocciput. The probable dorsal boundary in this 
region may be indicated by lines drawn between the cephalic gland 
openings (Fig. 19, ego) and the transverse median groove (g). The 
true suboccipital bridge (Soc), including the median gular area and 
lateral extensions inward from the low'er occipital areas, must lie 
above the groove. Attached within is a curious median shaft (Fig. 
22, 24, Lbs) slanting forward to unite with the anteromesal labial 
wall (the invaginated floor of the inner labial cylinder) near the 
apex of the hypopharynx (Hphy) . The shaft has been considered a 
tentorial structure (Borner, 1904) ; another view of its derivation 
and some insight on segmental relations may be given by comparing 
median sagittal sections of corixid and notonectid heads (Figs. 22, 
23). 

In Notonecta (Fig. 23) , the long, four-segmented labium (Lb 1-4) 
forms a piercing beak. The sides curve forward, enclosing the man- 
dibular and maxillary stylets in a deep groove, covered by the labrum 
(Lm) in the basal segi] 3 .ent and sealed over in the apical three seg- 
ments. Where the stylets enter the sealed-over channel (Lbcy) in 
segment two, a broad median shaft (Lbs) from the anterior labial 
wall slants in toward the posterior basal edge of the labium within 
the subocciput (Soc.). Four median groups of muscles on the shaft 
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— ^two (Mcl A, B) attaching on the posterior baeal edge of segment 
three, two (Mcl C, D) attaching on the median anterior wall of 
segment one — serve with others in the movements of the apical la- 
bium. The salivary meatus (sm), or exit duct, enters from the syr- 
inge (Syr) between the tip of the hypopharynx (Hphy) and the 
anterior mesal groove in the basal labial segment. 

In the corixid (Fig. 22), the apical segments of the labium form 
a rostral cup thrust back upon the cranium covering the apical hypo- 
pharynx (Hphy) and the labrum (Lm) to the margin of the clypeus 
(Clp). The apexes of the mandibular and maxillary stylets pass 
between the inner labial and lateral hypopharyngeal walls. Where 
the stylets converge and enter the short cylinder (Lbcy) leading to 
the orifice (Ibol, the median shaft (Lbs) from the anterior labial 
wall slants in to unite with the subocciput (Soc) just above the 
transverse median groove (g). Two groups of muscles on the shaft 
attach (Mcl A) below and (Mcl B) above a short transverse ridge 
(Lb,b) within the posterior median wall of the rostrum. 

Thus comparison of the corixid with the notonectid suggests the 
derivation of the median shaft (Fig. 22, Lbs) within the labium as 
an apodeme from the anterior wall at the junction of segments one 
and two. The two posterior groups of muscles (Mcl A, B) on the 
shaft, if homologous, are reversed proportionally when compared 
with the notonectid, but retain the same general relations to the 
inner basal ridge of segment three, though the ventral group (Mcl A) 
spreads considerably from this point. The anterior muscles on the 
apodeme in the notonectid labium (Fig. 23, Mcl C, D) are absent 
from the corixid, the shaft (Fig. 24, Lbs) fusing solidly (at) with 
the anterior labial wall (Lb) behind the apex of the hypopharynx 
(Hphy). The thrust of the apodeme into the cranium carries it 
beyond the salivary syringe (Fig. 22, Syr), though the salivary 
meatus (sm) is much elongated betw'een the hypopharynx and the 
labial wall. Small.muscles join the lateral hypopharyngeal processes 
(Fig. 29, pr) and the ends of the transverse median groove (Fig. 24, 
g) in the subocciput. These connections suggest the larger muscles 
which join the hypopharyngeal processes and the posterior basal 
ridge of the second labial segment in the notonectid. 

Consistent with the indicated segmental homologies are the rela- 
tions of the corixid labium and the maxillary plates (discussed be- 
low), and the mechanism of the rostral apex. The bulbous cir- 
cumoral area (Fig. 34) bears an interesting arrangement of sclerotic 
bars (br) . The lateral angle of the upper triangular figure on either 
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side of the orifice (Ibo) is connected by muscles (dlbo) to the dorsal 
posterior comer of the rostrum; contraction of the muscles widens 
the opening (Hungerford, 1919). The counter movement is induced 
by the elasticity of the cuticula, assisted by muscles (Fig. 33, clbcy) 
reaching from the posterior labial wall, beside the median muscles 
from the labial shaft, to sclerotizations of floor and wall of the apical 
labial cylinder (Lbcy). The muscles of the inner cylinder and its 
orifice, controlling the passage for the mandibular and maxillary 
stylets, are significantly like those with similar function in the distal 
third segment of the notonectid labium. 

Maxillary and Mandibular Parts. In the backswimmer, the lateral 
openings of the cephalic, or maxillary, glands are found on the pos- 
terior boundaries of the maxillary plates. The anterior borders of 
the plates are inflected beneath the clypeus, continuing along the 
basal anterior labial wall into the hypopharyngeal processes on 
either side of the salivary syringe. The protractor muscles of the 
maxillary stylets attach on the inflected portions of the plates in 
pouches formed by folds over the maxillary and mandibular stylets 
against the lateral hypopharyngeal walls. (See Heymons, 1899, and 
Butt, 1943.) , 

In the water boatman (Fig. 19), the same general relationships 
are found, though the maxillary plates (Mxpl) are almost wholly 
inflected beneath the lateral extensions of the clypeus (Clp) anterior 
to the cephalic gland openings (ego). The plates taper toward the 
middle (Fig. 29) into little more than marginal thickenings on the 
basal anterior labial wall and the attenuated hypopharyngeal 
processes (pr). The protractor muscles of the maxillary stylets 
(pmx) attach on these margins. 

The maxillary and mandibular stylets, or bristles, of Corixidae 
are shorter and less closely bound together than usual in Hemiptera. 
From the extremities, commonly showing in the rostral orifice, the 
two pairs of stylets (Fig. 29, MxS, MdS) may be traced through 
the apical labial cylinder and into the cranium on either side of the 
hypopharynx, in the space between the basal anterior labial wall 
(Lb) with the attached inflected portions of the maxillary plates 
(Mxpl), and the lateral hypopharyngeal walls with the attached 
inflected portions of the mandibular plates (Mdpl). The retractor 
muscles (rmx, rmd) of the stylets attach on vertexal areas laterad 
of the dorsal postoccipital rim. 

The maxillary stylets (the inner pair) show apical differences. 
The right stylet (Fig. 30) is broad-bladed, with the inner surface 
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hollowed; the left (Pigs. 31, 32) seems curiously twisted, with a flap 
of the anterior edge over the deeply hollowed inner surface. When 
the two apexes, freely movable on one another, are thrust out to- 
gether, the hollow of the right claps over the twisted left, forming 
a tube. This may serve in sucking, or working, material into the 
sucking pump, and may receive the secretion from the salivary 
syringe. Food and salivary canals, found in the fascicle of stylets 
in other Hemiptera, are not differentiated in Corixidae (Geise, 1883 ; 
Bomer, 1904; Weber, 1930; Elson, 1937; et al.). The tips of the 
maxillary stylets are roughened and may serve in rasping and pre- 
hension. 

The mandibular stylets (the outer pair, Figs. 27, 28) are of more 
purpose in piercing and holding organisms (as observed by Geise, 
1883). These instruments are apically similar, spear-like and armed 
with several anterior teeth sloping proximad, and probably have a 
shuttle-like action in securing food and scraping ^t into the func- 
tional mouth. The cranial attachments emphasize the suggestion of 
implemental activity and power. Each stylet is united to a tri- 
angular mandibular lever (Fig. 27, mdl) at the mesal angle (Fig. 
28, m) ; a sclerotic bar extends from this point up into the dorsal 
angle (d) and down into the lateral angle (1) where it forks into 
anterior and posterior articulations (Fig. 27, ca) with the cranial 
wall (Figs. 19, 21, mda). Protractor muscles (Figs. 25, 29, pmd) 
attach on both surfaces and reach into the pouch formed by the in- 
flected ventral paraclypeal area, the mandibular plate (Mdpl), 
which continues into the lateral hypopharyngeal wall (Snodgrass, 
1938). 

The Sucking Pump, The hemipteran sucking pump has been 
shown by Snodgrass to be derived from the cibarium (preoral cavity) 
of the generalized insect head. In the corixid (Fig. 22, Pmp), the 
inner surfaces of labrum (Lm), clypeus (Clp) and hypopharynx 
(Hphy) are involved. The true mouth (Mth) and pharynx (Phy) 
are deep within the cranium, the latter posterior to the frontal 
ganglion (FrGng). The terms epipharyngeal and hypopharyngeal, 
generally applied to the anterior and posterior surfaces of the suck- 
ing pump, hold over from authors identifying the structure with 
the pharynx. 

The corixid labrum (Figs. 22, 24, Lm) is a snoutlike cranial pro- 
jection within the rostral cup below the clypeus (Clp), fitting over 
the tonguelike apical hypopharynx (Hphy). The united sclerotic 
tips of labrum and hypopharynx form an opening from the apical 
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labial cylinder (Fig. 22, Lbcy) into the sucking pump (Pmp). The 
plunger of the pump is the inner (epipharyngeal) wall of labrum and 
clypeus, the latter activated by the usual cibarial dilators (dlcb). 
The cup, or sitophore (Snodgrass, 1938), of the pump is the hypo- 
pharyngeal wall. These walls hinge dorsally in lateral bars beside 
the entrance to the masticator (Mr) . The pump sucks in material 
as the cibarial muscles lift the epipharyngeal plunger; the material 
is forced into the pharynx as the elastic plunger presses again into 
the hypopharyngeal cup, acting from the narrower distal to the 
wider proximal end joining the masticating chamber. Lateral epi- 
pharyngeal hairs slant toward this entrance, directing the material 
to the middle and preventing backflow. 

The Masticator. The action of this unique grinder (Figs. 22, 25, 
29, Mr) is similar to that of the sucking pump. Two groups of 
muscles pull out the forward wall of the sclerotic box, which snaps 
in again on relaxation of the dilators. The inner surfaces of the 
masticator are toothed and spined, indicating its function in the 
ingestion of the varied corixid diet (Geise, 1883; Bomer, 1904; Pois- 
son and Jaczewski, 1928 ; Weber, 1930 ; et al.) . The organ does not 
appear in the liquid-feeding Nbtonecta (Fig. 23, Phy), where the 
sucking pump (Pmp) is strongly developed. 

The corixid masticator (Fig. 22, Mr) is derived from the posterior 
cibarial, or buccal (Mth), and the anterior pharyngeal (Phy) re- 
gions, as indicated by the dilators. These muscles attach by two 
median tendons, and are separated by the frontal ganglion (FrGng) 
into prefrontal, or clypeal, and frontal series (p. 302). The foremost 
group (dlbc) probably represents the buccal dilators, acting upon 
the region of the true mouth; the posterior muscles (dlphy) are 
pharyngeal dilators. The posterior pharynx (Pphy) bends sharply 
horizontal, with dilators (dlpphy) attaching on the vertex and post- 
occipital rim above the occipital foramen, and continues into the 
slender tube of the esophagus (Es) . 

The Salivary Syringe. The apical hsrpopharynx (Fig. 22, Hphy) 
is hollow and tonguelike (the lingua, Snodgrass, 1938), thrust out 
over the basal anterior labial wall below the apical inner wall of the 
labrum. The anterior hypopharyngeal wall continues dorsad as the 
sitophore of the sucking pump ; the posterior wall is imited with the 
labial base where the marginal attenuations of ^'maxillary plates 
fuse into the hypopharyngeal processes (Fig. 29, pr)f. Between these 
thin extensions, the salivary syringe (Syr) is attached to the basal 
posterior hypopharyngeal wall. The structure is a small cylinder 
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fitted with a piston, dilator muscles (dlsyr) attaching on the hypo- 
pharyngeal wall of the sucking pump. When the cylinder is ex- 
panded by contraction of the dilators, the secretion of the salivary 
glands, located in the thorax over the esophagus, enters the posterior 
wall of the chamber through a pair of salivary ducts (Fig. 22, dct). 
The piston, snapping back into the cylinder, closes these ducts and 
forces the secretion out through the salivary meatus (sm). This 
tubule passes between the anterior and posterior hypophaiyngeal 
walls to the apex. The secretion may then enter the hollow of the 
maxillary stylets within the inner labial cylinder (Lbcy). 

The Thoracic Skeleton 

The thorax of Corixidae conforms smoothly to the streamlined 
plan of the body. With strong walls supporting the neat arrange- 
ment of inner struts and glistening muscles, the whole effect is of 
compactness and efficiency comparing favorably with the swift, 
graceful backswiinmers. 

The thoracic mechanism is chiefly remarkable for the advanced 
specialization of the appendages. These are fitted perfectly to the 
locomotor and ingestive requirement^ of active aquatic insects sub- 
sisting on ooze organisms. The forelegs are designed specifically for 
ladling ooze, the middle legs for clinging, the hindlegs for swimming. 
Two well-developed pairs of wings are regularly present. (The hind 
wings are reduced in some Corixidae. » 

The prothorax (Figs. 35-38) is closely attached to the head by 
the narrow membranous neck, and usually separates off with the 
head in dissection. The loose membranous connection with the meso- 
thorax permits the variety of prothoracic movements incidental to 
ingestion and respiration. The wing-bearing segments (meso- and 
metathorax) are joined compactly as the pterothorax (Figs. 39-41 ) , 
firmly united to the abdomen. The neck, or cervex, is fundamentally 
intcrsegmental (Crampton, 1917), though parts are probably derived 
from the labial and prothoracic segments (Snodgrass, 1935). It is 
discussed in this section as an introduction to the prothorax. 

THE CERVIX 

The corixid cervix (Fig. 42, Cvx) is the short, tubular interseg- 
mental membrane joining the postoccipital rim of the head within 
the anterior hollow of the prothorax. The cervical wall encloses the 
dorsal shelf (Fig. 19, r) and lateral processes (pr) of the postocciput, 
surrounding the occipital foramen (For). Below the processes, the 
membrane passes to the inner margin of the rim, exposing the bul- 
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bous articular surfaces (cva) for extrinsic contact with similar epi- 
sternal surfaces on the prothorax (Fig. 35, cva). The posterior cer- 
vical rim unites with tergal (T^), epistemal (EpSi), precoxal (Prcx) 
and sternal (Stiii) parts of the prothdrax within the anterior hollow 
receiving the postoceipital elevation (Fig. 20, Poc). 

The cervix is pleated and flexible; the condylar surfaces on the 
postocciput and epistema serve as fulcra and buffers as the water 
boatman actively bends and rotates the head. The cervical (or 
juglar: Crampton, 1914) sclerites, hinging the condyles and pro- 
thorax in the generalized plan, are not apparent in Corixidae. (Ab- 
sent also in Corizus lateralis: Davis, 1938.) Their absence may be 
explained by the presence of the lateral postoceipital processes (Figs. 
19, 20, pr) . These assist in the requisite functions of connection and 
activation by thrusting into the prothorax and providing attach- 
ment for protractor, retractor and rotator muscles. In turn, the 
derivation of the processes may relate to the absent cervical sclerites. 

THE PROTHORAX 

The prothoracic segment (Figs. 35-38) is reduced to the essentials 
of an active, ringlike support for the head and forelegs. This is 
particularly evident in the nymph (Fig. 8, T,) lacking the dorsal 
scooplike extension of the pronotum (Fig. 42, Tj) over the meso- 
thorax. In the adult corixid, the prothorax is capped by the dor- 
solaterally expanded head, and in turn fits closely over the anterior 
pterothorax. Since the wing bases conceal the metanotum, the pro- 
notmn is the only tergal portion of the thorax largely exposed in 
the resting position. (When the pronotum tilts forward in action, 
a posterior triangle of the mesonotum — the scutellum. Fig. 3, Sclj — is 
proportionally uncovered. The scutellum is characteristically ex- 
posed in the Micronectinae. ) The dorsal cephalic portion of the 
prothorax enters the lateral walls, or pleura, which taper down to 
a narrow ventral bar, the sternum (Fig. 37, StnJ, between the legs. 
The prothoracic segment is slanted in correlation with the opisthog- 
nathous head and the angle of the anterior pterothorax. 

The Pronotum. The free caudal expansion of the pronotum is 
cross-striated with varyingly continuous light and dark bands, less 
definite in Ramphocorixa (Fig. 4) where sharply contrasting mark- 
ings are not characteristic. The expansion is important as an air 
retainer and a protective shield, but represents only a secondary 
flap of the primarily important cephalic pronotum (Fig. 42, TJ 
concealed by the expanded vertex (Vx). Here the dorsal inter- 
segmental membrane (Isgm) attaches at the base of the pronotal 
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shield, and the dorsal prothoracic muscles fasten anterior to the 
membrane. 

The exposed pronotal area may have a broadly rounded mesal 
elevation, with individual variance. The concealed cephalic area is 
halved by a mesal suture (Fig. 35, ms) with an internal ridge (Fig. 
36, mr). The suture is continuous with the epicranial molting Jine 
in the nymph; the ridge provides additional surface for muscle 
attachment. i 

Pleural Areas, A deep groove (Fig. 38, pla) subdivides each 
lateral prothoracic wall above the limb base. The pleural apophysis 
(Fig. 36, PIA) rises from the inner ridge of the groove, arching above 
the coxal cavity to join a process of the sternal furca (fu). The 
ridge (plr) forks above the base of the apophysis, and continues 
below to the coxal articulation (Fig. 37, cx ap). Thus the groove, 
an inflection contributing to the pleural ridge and apophysis, is part 
of the pleural suture (Fig. 38, pis), separating the presutural epi- 
stemum (Eps^) from the postsutural epimeron (Epm^) (Snodgrass, 
1935). The pleural and the lateral tergal walls are continuous 
above the pleural sutures. 

The episternum (Fig. 35, Eps^) bounds the lateral rim of the 
prothoracic opening. The ventral part of the pleurite tapers ab- 
ruptly into a narrow strip ending in the cervical articulation (cva) . 
The ventral epimeron (Epm^) forms a lobe (Fig. 37, EpraJ, con- 
tinuous with the narrow postcoxale (Pcx) behind the coxal cavity. 
The lobe is separated by an indentation at the coxal articulation 
from the wide precoxale (Fig. 38, Prcx) which lies before the coxal 
cavity and below the ventral episternum. The precoxal and post- 
coxal bridges (Fig, 37, Prcx, Pcx) unite with the sternum (Stn,). 

The Prosternum. The ventral wall of the prothorax is concealed 
by the overlapping ^o«^trum and the converging basal segments of 
the forelegs (Fig. 36, Cx, Tr). The sternum is reduced to a narrow 
sclerite (Fig. 37, Stn,) between the coxal cavities, joined by the 
precoxal and postcoxal bridges (Prcx, Pcx). The sternal wall is 
tilted almost vertical by the extreme slant of the prothorax beneath 
the anterior pterothorax. A pair of lateral processes, the furca 
(Figs. 35-38, fu) , thrusts up into the pterothoracic opening. Among 
the muscles attaching on the furca are those connecting it with a 
similar development of the mesosternum. Within the prothorax the 
pleural apophysis (Fig. 36, PIA) units with the furca at the junc- 
tion of the postcoxale (Pcx) and the outer sternal wall, forming the 
pleurosternal bridge (plst). 

6-4327 
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THE FTEBOTHORAX 

The wing-bearing thoracic segments show the expected alterations 
from the generalized condition in the stream-lining, compactness 
and specialization of appendages necessary to an underwater swim- 
mer. The pleural chambers in which air may be locked by the wings 
are special developments of particular interest in the water boatman. 
The expanded pronotum and the wings largely conceal the broad 
tergal areas. The mesonotum (Fig. 42, Tj) humps over within the 
hollow of the prothorax, placing the intersegmcntal communication 
in a ventral position. The usual slant of the pleural areas, en- 
croaching on the sternal, is correlatively exaggerated (Figs. 39, 41). 
In contrast with the extreme slope of the anterior pterothorax, the 
posterior is almost directly truncate in the broad junction with the 
abdomen. 

Tergal Areas. The base of the intersegmental membrane on the 
anterior pterothorax is diamond-shaped, enclosing the large opening 
and a triangular phragma (Fig. 41, IPh). Muscles from the ante- 
rior (ventral) surface of the phragma attach on the inner pronotal 
wall and the dorsal postoccipital ridge (Fig. 19, r). Within the 
pterothorax, dorsal longitudinal muscles connect the much larger 
posterior phragma (Fig. 42, 2Ph) with the inner surfaces of the 
anterior phragma (IPh) and the bulbous dorsal expansion of the 
anterior mesonotum (T*). The posterior phragma descends from 
the antecostal suture (that is, as an extension of the antecosta, or 
intersegmental inflection) , overlapped by a dorsal flange of the post- 
notum (Fig. 40, Pnj). The mesonotal dome (T^) is thus separated 
from the smaller metanotum (T,), joined squarely with the first 
abdominal tergum. At this junction, the expected third phragma is 
missing from the antecosta (Fig. 42, 1 Ac). The condition is similar 
in notonectids. 

With the concentration of the corixid locomotor mechanism in the 
pterothorax, the mesothoracic muscles are largely specialized in 
arrangement and proportion as wing activators; the metathoracic 
muscles are chiefly activators of the powerful swimming legs, though 
also serving the wings in flight. Wing movement (p. 322) depends 
largely on the flexing of tergal areas, acting on the wing bases (Fig. 
39, Wj, W,) against the pleural wing processes (plw^, plw,). In 
correlation with the main locomotor function shown by the two seg- 
ments of the pterothorax, the metanotum is the larger in the wing- 
less nymphs, and the mesonotum becomes larger in the winged 
adults. 
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In the water bugs examined (Rcnatra, Belostoma, Notonecta, 
Buenoa and corixids) , a median and two lateral lines of flexure (Fig. 
40, ms, no) are well established on the anterior mesonotum. The 
median suture is also the molting line in the nymphs. The lateral 
lines probably represent the notaulices, or parapsidal sutures, shown 
by Malouf (1932) in the stink bug. In the corixid, each notaulix 
(Fig. 41, no) is intersected by the mesal end of an incomplete trans- 
verse suture (ts). The prescutum (Prsc^) is thus imperfectly sepa- 
rated from the scutum (Sctj). In this connection, it may be re- 
emphasized that the traditional thoracic tergal divisions seem gen- 
erally more for the sake of reference than morphologically signifi- 
cant (Levereault, 1936). The original dorsal divisions of the meso- 
thorax given by Fieber (reviewed in Hagemann, 1910) were the 
“dorsulum,” covered by the pronotum, and the “scutellum,” more or 
less exposed. 

Two additional pairs of flexure lines (Fig. 40, f, rvs) enter the 
corixid mesonotum. The posterior (rvs) — ^the clearest and most per- 
sistent, occurring also in the notonectids — possibly represents part 
of the absent scuto-scutellar suture, though more likely an intra- 
scutal reversed notal suture (Snodgrass, 1935). The corixid scutel- 
lum (Sclg) is thus undefined anteriorly, but the posterior margin is 
always indicated by the inner extension of the axillary cord (Axc^). 
This continues inward from the vannal (posterior) margin of the 
forewing along the deep V-shaped mesonotal groove (WG) which 
receives the inner postaxial margins of the flexed forewings. By 
prying up the mesal flange behind the groove (Pnj), the inflected 
postnotum, the antecostal suture and the anterior wall of the meta- 
notum are exposed. The flangelike development is the only uncov- 
ered part of the postnotum between the line of the axillary cord, or 
posterior boundary of the scutellum, and the intersegmental line, or 
antecostal suture. 

The posterior phragma (Fig. 43, 2Ph) is an apically divided, an- 
teriorly hollowed plate, braced by the lateral antecostae (Ac) and a 
contributory mesal inflection of the metanotum (mr). Excepting 
the suture of this ridge (Fig. 40, ms), the metanotum (T,) is divided 
only by the line of the axillary cord (Axcg), separating the fused 
scuto-scutellar region (Sct-Scl,) from the laterally distinct postno- 
tum (Pn,) . The curvature of this boundary closely follows that of 
the anterior intersegmental line, carrying the base of the hindwing 
forward. The posterior antecostal suture (Fig. 43, acs), separating 
the postnotum from the first abdominal tergum (I T), is directly 
transverse and without a phragma on the antecosta (I Ac). 
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Pleural Areas. The pterothoracic pleura enter largely into the 
venter. The areas are primarily distinguished by reference to the 
pleural suture and its developments. The basic relations of this in- 
flection have been indicated in the relatively simple prothorax (p. 
313), there separating the presutural epistemum and the postsutural 
epimeron, from the coxal articulation to the pleural apophysis. The 
latter joins the sternal apophysis (in the furca), forming the inner 
pleurostemal bridge (Fig. 37, plst) across the prothoracic coxal 
cavity bounded by the precoxal and postcoxal bridges (Prcx, Pcx). 
The pleural and sternal apophyses are not joined in this fashion in 
the pterothorax, and the circumcoxal bridges are fused into adjacent 
pleurostemal parts. The basic relationships are complicated by the 
special features of flight, air chambers and extreme tilting. 

The mesothoracic pleural inflection (Figs. 39, 41, pis,) runs for- 
ward on the lateral venter from the coxal articulation (Fig. 43, 
cx ap,), curving abruptly upward along the anterior margin of the 
air chamber (Fig. 39, AC) and into the base of the pleural wing 
process (plw,). The inflection is strongest in the upturn, with the 
stout pleural apophysis (Fig. 43, PIA,) developed on the inner ridge 
and connected by short flbers to the attenuated sternal apophysis 
(that is, the anterior process of the furca, pr'). The mesothoracic 
epistemum (Figs. 39, 41, Eps,) is the sclerite anterior to the pleural 
suture. The narrow dorsal extension braces the pleural wing process 
behind an area variously flexible in the tergal movements activating 
the forewing. This area is probably derived from the prealar bridge 
between the prescutum and the epistemum, as suggested by Malouf 
(in the stink bug, 1932). The ventral epistemum (Fig. 41) is broad 
and imperfectly separated from the sternum by differences in surface 
level and an incomplete suture. 

The mesothoracic epimeron (Figs. 39, 41, Epm,) , posterior to the 
pleural suture, is curiously altered to form the outer wall of an air 
chamber. The inner wall of this pocket under the forewing margin 
(Fig. 39, AC) is largely an extension of the lateral dorsum, bearing 
the spiracle and tympanal organ (Sp,, Tymp; p. 318), plus an an- 
terior inflection of the metathoracic epistemum (Eps,) . These inner 
parts are overlapped by an epimeral flap (Fieber’s “scapula”) 
(Epm,) with a small hook (h) attaching on an inflected marginal 
scroll (si) of the folded forewing. The progressive development of 
the broad flap from the basically narrow epimeron may be traced 
in the nymphs. 

The metathoracic pleural coxal process (Fig. 43, cx ap,) is high 
in the posterior lateral wall, beside the enlarged coxal cavity. The 
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pleural suture (Fig. 39, plsg) runs forward from the coxal articula- 
tion, diagonally through the length of a shallow extension of the air 
chamber beneath the forewing margin (AC'). The wing process 
(plwg) lies above the anterior end of the pleural inflection, which 
continues (Fig. 43, plrg) into the antecosta (Ac) without develop- 
ing the typical pleural process. 

The mctathoracic episternum forms the low^er wall of the hollow 
containing the pleural suture, and the posterior inner wall of the 
larger air chamber (Fig 39, Ep^,). The broad external plate (Figs. 
39, 41) narrows ventrally, with the mesal extremity fitting into the 
basal constriction of a spearlike sternal development (the metaxy- 
phus. Fig. 41, Slg). The anterior ventral margin is overlapped by 
the mesothoracic epimeron and a flap of the sternum behind the 
mesocoxal cavity. Where these overlapping elements meet laterad 
of the cavity, the orifice of the scent gland (sgo)* shows in the 
intersegmental crevice, or ‘inctacoxal groove.’’ 

The metathoracic epimeron (Fig. 39, Epmg) forms the upper wall 
of the posterior air chamber (AC') and continues on the surface 
beneath the wing into the area posterior to the axillary cord (Axcg). 
The dorsal part of this area must represent the postalar bridge from 
the postnotum (Png) to the epimeron, as suggested by Malouf (in 
the stink bug, 1932). The posterior part of the area is continuous 
with an oddly shaped lobe (Ibe), In the nymph, this is a simple 
lateral pouch beside the first abdominal tergum, though deriving 
also from the epimeral region; the tip of the pouch shelters the 
spiracle. In the adult, the hollow* lobe communicates with the 
thorax, and is set off from the abdomen by an extension of the ante- 
costa (Fig 43, I Ac) ; the spiracle (Fig. 39, I Sp) opens within the 
membranous corner of the first abdominal tergum (Fig. 51), rounded 
by the antecostal inflection (acs). While definitely part of the adult 
thorax, the lobe serves as a supporting pleurosternite of the reduced 
first abdominal segment, articulating firmly with the tergal margin 
of the second. 

The air chambers (Fig. 39, AC, AC') are particularly interesting 
developments of the pleural region, because of the arrangement of 
contriWing parts, as described, and the spiracular and sensory con- 

uections. The large metathoracic spiracle (Spg) is in direct com- 


* Hungerford. in Bnndlw (1929). Tower (1918) figur«d"*UMr orifice in a nmilar pontion 
in Afioeo trutu, and Davis (1988) found **% pair of scent glaHa tstioles in the anterior pleural 
portions of the metathoiax'* m Cormu laterals, Bnndi^ described the glands of CorixA, 
with a bnef sunuaaiy of the wotk on other hemipterans, and a tabulation of the position of 
the nymphal glands in seventeen species, rroresenting ten families Variations in nympbal 
Lygaetdae were gtven by Usinger (1988). Note alio the work of Guide (1902) and^KfOgsr 
(1909). 
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munication with the other two major spiracles (Fig. 43, Sp^, I Sp) 
by lateral tracheal trunks. The thoracic spiracles (Spg, Spg) are 
simple openings, probably chiefly inspiratory. The first abdominal 
spiracle (I Sp) opens out through a membranous cone, directed 
across the hollowed dorsal surface of the lateral lobe (Fig. 39, Ibe). 
This pocket communicates with the space beneath the wings and 
with the exterior through a crevice between the lateral lobe and the 
tergal margin of the second abdominal segment beside the meta- 
coxal cavity. The suggestion is that air is drawn through the an- 
terior spiracles into tlie large thoracic tracheae and exhausted 
through the posterior spiracle, returning to the constant supply over 
the body. The circulation is probably aided by the hind limbs 
sweeping backward over the outer air film. The relation of the 
movement to the carbon dioxide tension has been discussed by 
Botjes (1932). t 

The curious tympanal organ in association with the metathoracic 
spiracle (Fig. 39, Tymp) consists of a free, club-shaped portion 
arising from a heavy base resting on an oval membrane. The organ 
was studied by Hagemann (1910; quoted in Imms, 1925; Weber, 
1930; and Beier, 1938). The freely moving club, the basal mem- 
brane and the. nerve connections suggest the sensory functions of 
hearing and equilibration. 

Sternal Areas. The true sternal parts on the broad under surface 
(Fig. 41, StUg, StUg) are reduced to comparatively limited median 
areas by the encroaching pleural plates (Eps^, EpSg). The 

reduction of the sterna is accompanied, or made possible, by the 
transference of muscle attachments to the large furcae (Fig. 43, fUg, 

fUg). 

The mesothoracic sternum (Fig. 41, StUg) is fused with the open- 
ing into the pterothorax. This basal rim is thickened in contact with 
the sternal region of the active prothorax. The mesosternum is di- 
vided by a median (mfus) and two lateral inflections (sacs). The 
latter form the transverse stemacostal suture, setting off the narrow 
stemellum (Slg) from the basistemum (Bsg). The inflections extend 
into the furca (Fig. 43, fUg), the anterior median ridge (mfur) brac- 

t Dr. H. B. Hungerford has pointed out that '‘kneading” the air bubbles may be of im» 
portanee in respiration. Comstock (Hratt and Arms, 1890) described Corixa as having ”ita 
body almost completely enveloped with air, which glistens like silver. This air-film is con- 
stantly retained, and probably acts as a tracheal gill, so that the insect is able to remain un- 
der water a long time.” Kirkaldy (1006) and others have noted the ability of oorixids to 
remain under the surface in pure water for indefinitely protracted periods. Doctor Hungerlord 
reports specimens from depUis making frequent tips to the surface impossible. The respira- 
tion habits of corixids have been treated by Lamarck (ISSM, n6gimbart (1876), Packard 
(1877), Broeher (1909), Hanmann (1910), Bueno (1916), Rouaaeau (1021), Taschanburg 
(1929), et ah The works of Broeher, Hagemann, Rousseau, and Botjes (1082) are particularly 
reeommended. 
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ing the posterior transverse plates, or sternal apophyses (which fuse 
to form the furca). Above the median brace, the furca divides; each 
fork subdivides into a stout posteromesal prong (pr) and an at- 
tenuated anterolateral process (pr'), both flaring at the apex for 
muscle attachments. Among the muscles attaching on the posterior 
projection are those reaching the prothoracic and metathoracic fur- 
cae and the posterior phragma; the anterior process (pr') connects 
by short fibers with the mesothoracic pleural apophysis (PlAj). The 
precoxal bridge between the episternum and the sternum is not de- 
veloped separately; the postcoxal bridge from the epimeron prob- 
ably enters into the anterior margin of the broad plate behind the 
raesocoxal cavity. 

The metathoracic sternum shows behind the contiguous middle 
coxae in a projection shaped like a spearhead (SI3). This is the 
sternellum (the metaxyphus of taxonomists), set off from the con- 
cealed basistemum (Bsg) by the basal position of the sternal apophy- 
ses (sa). The sternellum continues laterally in a flange along the 
anteroventral margin of the episternum (Eps,) to the orifice of the 
scent gland (sgo). The basistemum is concave on either side be- 
hind the bulbous mesocoxae. The large metathoracic furca (Fig. 43, 
FUg) rises on two stout pedestals, joining above the hollowed inner 
sternal surface and forking immediately to form a cradle-like struc- 
ture which supports the central nerve cords and attachments of 
important thoracic and abdominal muscles. 

THE THORACIC APPENDAGES 

The Legs. The example of advanced specialization shown by the 
corixid legs could scarcely be improved. These instruments of food 
gathering, anchorage and swimming are arranged along the thorax 
like the neatly racked tools of any precise workman, exactly fitting 
their several purposes and in proper position for instant service. 
The adaptive character of the specialization is most interesting. 
The strildngly different three pairs of legs are basically similar in 
structural plan, attachment and flexure; the adaptations have been 
effected largely through proportional changes in the typical seg- 
mentation (cf. Figs. 45, 47, 48) : coxa (Cx), trochanter (Tr), femur 
(Fm), tibia (Tb), tarsus (Tar) and pretarsus (Ptar). 

In each leg, the proximal rim of the coxa, or basicoxite (Bex), 
slants from the mesal surface to the lateral, there produced (ap) to 
articulate with the ventral knob of the pleural ridfe (the pleural 
coxal articulation previously discussed). proximal attachment 
is completed by the BMble membrane, or c6xal coriiim, joined to 
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the pleural and sternal walls within the coxal cavity. The reduced 
trochantin (Fig. 47, Tn) in the membrane attaches ventrally on the 
basicoxite. The converging coxae are nearly horizontal and thus 
overlapped by the anterior margins of the coxal cavities. The 
monocondylic pleurocoxal joint permits rotation and lateral move- 
ments, limited by the circumcoxal boundaries. The remaining joints 
of the limb segments are dicondylic, the greatest flexion occurring 
on the coxotrochanteral and femorotibial axes. In the middle and 
hind legs, extended backward against the venter, these axes are 
nearly vertical, as are the tibiotarsal and tarsopretarsal axes. In 
the forelegs in a similar position, the distal axes are altered to nearly 
horizontal by a torsion of the oblique trochanterofemoral axis from 
horizontal to nearly vertical, tending to crook the palae (foretarsi) 
forward beneath the rostrum. 

The stout prothoracic legs (Fig. 44-46) are perfectly adapted for 
gathering the peculiar dietary requirements of the water boatman. 
The tarsi, or palae (Tar) , are given emphasis in this function and are 
proportionally enlarged. The tarsus, femur and coxa are the longer 
segments of the foreleg; the short tibia and the trochanter are nearly 
equal. The cylindrical coxa bears a conspicuous round pit, possibly 
sensory, on the upper lateral surface (Fig. 44, p) . The pretarsus is 
represented only by the curved apical claw, provided with tendon 
and flexor muscle and serving as an active raptorial element in the 
setal basket on the tarsus. 

In position beneath the rostrum, the spoonlike female palae are 
triangular in section with the thickened anterior surface tapering to 
the posterior margin. The curved upper surface, passed under the 
ridged face of the rostrum in feeding, is finely spined and bordered 
with setae; a few slender spines are set along the under surface. 
The posterior marginal setae and a row on the anterior surface are 
especially long, completing the basket and sifter of an efficient tarsal 
instrument for digging and sorting the food organisms from ooze. 

The specific variance in shape of the male palae (Fig. 46, Tar) is of 
taxonomic importance. The row of pegs (pg) on the upper anterior 
area has been considered of use in chirping, the sound supposedly 
produced by the pegs grating on the furrowed rostrum (Ball, 1845; 
Landois, 1874; Schmidt, 1891; Handlirsch, 1900; Howard, 1905; 
Maxwell-Lefroy, 1923; Lenz, 1928; Taschenberg, 1929; et al.). 
Handlirsch (1900) also suggested that the males might chirp with 
the strigil (on the abdomen, q. v.), and this was in part supported 
by Carpenter (1924). Kirkaldy (1901) assigned the stridulation 
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of corixids to the action of the tarsal ^^comb” against the ^‘stridula- 
tory area^’ on the inner surface of the opposite femur, though ad- 
mitting it must need ^‘very considerable gymnastic efforts.” (cf. 
Hutchinson, 1929.) It has been established, however, that chirping 
results from the friction of the stridular patch on the femur (Fig. 
46, str) across the thin lateral margins of the head. This was sug- 
gested by Carpenter (1894), by Hagemann (1910), and confirmed 
by Mitis (1935), who described the scraping of the ^‘chirping field” 
over the sharp cephalic margin between the antenna and the rostrum. 
Air chambers of the head and prothorax were said to add resonance. 

The mesothoracic legs are greatly elongated (Fig. 47), acting to- 
gether from the contiguous bulbous coxae as a pair of tongs, striking 
deep ancliorage for the buoyant corixid in the ooze where it feeds. 
The long segments taper evenly, with progressive reduction, from the 
oblique union with the short trochanter to the pretarsus, here repre- 
sented by a pair of slender claws. These claws are operated by a 
single flexor tendon, as in the foreleg. The distal limb segments are 
lined with spines and setae, particularly dense on the tibia and 
tarsus. The leg is never completely straightened on the femorotibial 
joint; a slight twist on the oblique trochanterofeinoral axis aids the 
coxa in turning the apical segments back, trailing loosely under the 
venter in swimming, and the reverse movement brings the claws in 
direct opposition in the anchoring position. 

The metathoracic legs are large, eflBcient swimming limbs (Fig. 
48), in their action combining locomotive power with the niceties 
of ^'feathering” necessary in the use of oars under water. The 
helmet-shaped coxa and the activating muscles are far superior to 
the comparable mechanism in the anterior and middle legs. The 
pleural coxal articulation is extremely lateral^ and the most impor- 
tant metathoracic muscles enter the limb through the large coxal 
cavity. The driving stroke is made with the “oar” extended from 
the coxotrochanteral axis near the center of the body. This position 
plainly contributes to rapid maneuverability. The elongated, flat- 
tened tarsus is the blade of the oar, with the pretarsus forming the 
apex. The long segments are lined with spines and setae, as in the 
middle leg, arranged on the tibia and, particularly, on the tarsus in 
posteriorly directed fringes, adding to the effectiveness of the paddle. 
Flexure on the oblique trochanterofemoral axis rotates the length of 
the limb, presenting the face of the blade on the stroke and its edge 
on the return. 

The Wings, Water insects in flight seem to inepresent an organ- 
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ismic ideal of the flying submarine, the Corixidae no less than others. 
The wings of such insects must be capable of assuming with equal 
speed and elficiency the aquatic or the aerial position in the swift 
change of environment. In the water, the gauzy hind wings of the 
corixid are folded neatly under the shielding forewings, which are 
tightly fitted in the flexed position, contributing largely to the requi- 
site trimness of the smooth back. In the air, the wings are extended 
to whirring activity and that remarkable proficiency in flight shown 
by many insects molded as distinctly, almost perfectly, for life under 
water. 

As usual in Hemiptera, the corixid forewing (“hemelytron” or 
“tegmen”) is heavier basally, with a distal membrane (Fig. 49, Mb). 
The basal portion is divided diagonally (vf) into the inner, or pos- 
terior, “clavus” (Cl) and the outer, or anterior, “corium” (Cm) 
(Comstock, 1918) — ^morphologically the vannus (Vs) and the re- 
migium (Rm) (Snodgrass, 1935), as shown on the hind wing (Fig. 
50) . Sealing over the folded posterior wings, the vannal regions of 
the flexed anterior wings join tightly along the middle length of the 
body (Fig. 3) and the slanting inner proximal margins, varyingly 
overlapped by the pronotum, fit into the deep V-furrow on the meso- 
thorax. (Fig. 40, WG.) The outer areas of the flexed forewings also 
turn down — ^the eaves of the roof over the abdomen. The right 
“membrane” (Fig. 49, Mb) is almost as heavily sclerotized as the 
basal areas, and regularly covers the left, which is often marginally 
lighter (particularly in Ramphocorixa acuminata). The distal array 
of veins commonly found in terrestrial Hemiptera is missing; most 
of the wing venation is concentrated in simple basal girders. Co- 
rixids are usually tigroid in appearance, with stripes on the pronotal 
shield and sinuous transverse mottlings on the forewings. These 
markings are less distinct in Ramphocorixa. 

In’the flexed hindwing, the vannus bends under the remigium along 
the vannal fold (Fig. 50, vf), with accessory pleating in both wing 
regions. Either wing may lie over the other, though the right 
usually overlaps the left. The fanlike, diaphanous membrane is 
strengthened in the anterior remigium and middle vannus by veins 
with enough pigmentation and relief to show plainly. The veins in 
the posterior remigium are less easily traced. 

When extended, both wings show an arrangement of tiny articular 
sclerites, more or less fused, at the humeral angle (Figs. 49, 50, aAx, 
3Ax). These essential parts of the wing base mechanism are im- 
portant in establishing the wing vein homologies (Snodgrass, 1935; 
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Levereault, 1936). The relations are shown best on the ventral side 
of the wing bases, with the plane of each wing fully extended up- 
ward (Fig. 39). In both wings (W*, Wg), the costal margin rotates 
outward as the plane of the wing turns forward and up in the move- 
ment of extension. The fulcrum for all wing movement is the 
pleural wing process (plw*, plw,), articulating with the fused an- 
terior axillary (aAx,, aAXg). This axillary is evidently a composite 
of the humeral (costal) plate, the first (subcostal) and the second 
(radial) axillaries, the latter resting typically on the pleural process. 

The third (vannal) axillary in the forcwing (3Ax.) is represented 
by a flexible chain of four pieces next the basal vannus and the 
axillary cord (AxCj). The tiny sclerotized parts assume relations 
in the extended wing which help lock the base in the flight position. 
Flexion begins with the contraction of the strong muscle reaching 
from the pleural ridge to the proximal part of the chain, tripping 
the mechanism. In the hindwing, the tliird axillary is represented 
by two hinged bars (3Ax,), the proximal receiving the flexor muscle 
from the pleural ridge. This muscle is proportionally weaker than 
its homolog in the forewmg which is the greater force in initiating 
the flexion of both wings. The action is controlled by relaxation of 
the powerful thoracic muscles responsible for wing extension and 
flight movements through flexure of the adjacent tergal areas. 
Wing flexion is completed by retraction of the pronotum over the 
wing bases. 

The basal sclerotic fields in the hind wing (Fig. 50, Mp, Mp'), 
articulating with the anterior and third axillaries, represent the di- 
vided median plate (medial axillary). These fields are less easily 
defined in the general sclerotization of the forewing, but are prob- 
ably the basal scroll-like development, attached to the anterior 
axillary, and the adjacent triangular area (Fig. 49, Mp, Mp’). The 
posterior wing shows best the established relations of axillary sclc- 
rites and wing veins, used here in determining the homologies of 
corixid wing venation and generally indicated by the parenthetical 
terminology given each axillary above (cf. Levereault, 1936). 

In the hind wing (Fig. 50), costa (C), subcosta (Sc), and radius 
(R) are fused in a marginal girder articulating with the anterior 
axillary (aAx,). The extension of the radius into R, and the radial 
sector (Rs) is similar to the branching in Notonectidae (Hutchin- 
son, 1929) . The radial sector is apically forked (Rg^g, Rg^g) . Media 
(M) and cubitus (Cu) are based on the median plates (Mp, Mp'). 
The anterior branch of media (M,^,) fuses with the radial sector 
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and the free posterior branch (M 8 + 4 ) runs through a large pleat of 
the wing. The medial (m) and mediocubital (m-cu) cross-veins are 
broken at the edges of the pleat. Cubitus branches at the base 
(Cuj, Ca) ; the anterior vein is forked (Cuja; Cujb), meeting the tip 
of CUg. The strong vannal vein (V) articulates with the third axil- 
lary (3Ax) , bracing the postaxial plane of the wing. 

In the forewing (Fig. 49), costa, subcosta and radius (C+Sc+R) 
are fused in the thickened costal margin, extending from the anterior 
axillary (aAxg) and intersected by the “nodal furrow'' (nf). Media 
(M) and cubitus (Cu) arise from the median plate — ^the former 
from the proximal scroll-like piece (Mp) , the latter from the distal 
triangular area (Mp') — and meet at the “nodal furrow." Contin- 
uing from this point, the fused veins are apparently joined by the 
down-curving distal part of radius (R+M-fCu). The strong van- 
nal vein (V) converges on the vannal fold (vf) from the basal van- 
nus, which articulates with the third axillary (3Ax) and is crossed 
by the marginal line reached by the overlapping pronotum (ml). 
In both wings the jugal region is suppressed, appearing at most as 
an inner postaxial pleat of the hind wing. 

The Abdominal Skeleton 

Compared with the head or the thorax, the abdomen seems rel- 
atively unspecialized. Form and function in this important body 
region fit easily into the aquatic environment without extensive 
alteration from the generalized plan. The corixid abdomen is the 
longest and widest region of the body, though its bulk is reduced by 
flattening and tapering, completing the typical reversed boat shape 
(Figs. 4, 9, 51). The proportions of the abdomen are incidental to 
its importance in housing the principal organs of nutrition, excretion 
and reproduction, with the associated major circulatory, respiratory 
and neural channels. The segments of the abdomen are most con- 
veniently discussed as visceral, or pregenital, and genital — ^the for- 
mer containing the mass of the organs suggested, and the latter 
altered to form the accessory instruments of reproduction (Snod- 
grass, 1935; Levereault, 1936; Larsen, 1938). Generally speaking, 
segments I-VII compose the visceral region, segments VIII and IX 
the genital ; though the curious sexual dimorphism also involves the 
male segments IV- VII in the latter. The postgenital region is sim- 
plified and unsclerotized in Corixidae. 

' THE VISCrmAL REGION 

The Primary Segments (I-III). The metathoracic postnotum 
(Fig. 40, Pn*), set off by the axillary cord (AxCg), represents the 
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acrotergite of the first abdominal antecosta (Snodgrass, 1935). The 
sclerites of the first segment posterior to this inflection are reduced 
in Corixidae to the median sternal prong (Fig. 56, I Stn) uniting 
with the metathoracic furcasternum, and the bilobed tergite (Fig. 
51, 1 T). The latter thrusts forward in a shelf over the meifibranous 
connection with the antecosta ; the flexible unsclerotized fore-portion 
of the first tergum becomes the functional dorsal intersegmental 
membrane. In each lateral corner, bounded by the thoracic lobe, is 
the large first abdominal spiracle (ISp). The membrane continues 
posterior to the spiracle, deeply notching the second tergal plate 
(II T) which is firmly joined to the first. The second and third 
terga (III T) are flexibly united in secondary segmentation as de- 
scribed below. '1 , Sii 

Union with the thorax is completed by the lateral articulation of 
the second abdominal segment with the thoracic lobes beside the 
first segment. The second sternal antecosta is bilobed (Fig. 43, 
II Ac'), and continues laterally into strong anterior processes (II 
pr). The large muscles attached (on the median lobes from the 
metathoracic furca and the anterior third sternal area, on the lateral 
processes from the first tergite) serve in the action of the abdomen 
on the mesal and lateral articulations with the thorax. The ventral 
wall of the second segment (Fig. 56, Ltg, II Stn) forms the posterior 
margins of the metacoxal cavities (cf. Brindley, 1938), and is con- 
cave laterally above the coxae. The spiracles are in these lateral 
hollows near the bases of the antecostal processes (II Sp). The 
ventral third segment is divided by a semicircular inflection into 
anterior and posterior areas (Figs. 42, 43, 56, III Stn,, III Stnj), 
the former also concave above the converging metathoraede coxae. 
The spiracles are in the lateral posterior areas (III Sp), nearer the 
margins and smaller than the preceding pair. All of the ventral 
abdominal spiracles have an inner valvular cone, seemingly an ex- 
haust mechanism like that in the dorsal first pair (p. 318 though 
reduced and withdrawn. 

With the special features indicated, the primary abdominal seg- 
ments, when complete (second and third), show the typical com- 
pressed ring form (Fig. 54) found in the remainder of the visceral 
region, though with greater median bulk. 

Sexual dimorphism (IV-VII). The general segmentation in the 
female corixid abdomen (Fig. 51) forms a regular series of sclerotic 
annuli (Fig. 54). The broad tergal and sternal plates (T, Pl-Stn) 
continue laterally into blade-thin areas (Ltg), tilted up in wide 
dorsolateral rims with strong setae on the sharp margins. The dor- 
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sal plates are flexibly subdivided laterally, setting off the latero* 
tergites (Ltg) ; but the true tergopleural lines are ventral, as shown 
by the position of the spiracles (Sp), always dorsad to the pleura. 
The median ventral plates, fused with the lateral, are thus pleuro- 
stemal (Pl-Stn) , or laterostemal, morphologically. 

The laterotergites occupy progressively more of the marginal 
areas, each hooking backward over the curved anterior comer of the 
succeeding segment. The small spiracles (Fig. 56, IV-VII Sp) are 
close upon the faint tergopleural line. The hairy investiture, exposed 
on the ventral plates and the apical dorsum, is much denser than 
that on the covered tergal areas. Vestiges of the dorsal nymphal 
glands are sometimes evident on, or near, the mesal posterior mar* 
gins of the fourth and fifth tergal plates in both sexes (Figs. 51, 
55, gl). 

The sagittal section (Fig. 42) shows typical secondary segmenta- 
tion, with the functional intersegmental membranes (Isgm) removed 
forward from the antecostae (Ac), or primary intersegmental inflec- 
tions, and overlapped by the posterior tergal and sternal margins. 
The median bulk of the abdomen decreases evenly toward the apex. 
The median caudal margin of the ventral seventh segment thrusts 
over the eighth, forming the so-called subgenital plate (Fig. 52, 
sgpl). 

In the male corixid abdomen (Figs. 55, 56) , segments IV-VII are 
warped in the asymmetrj' (Hagcmann, 1910) peculiar to the several 
genera — in taxonomy, “dextral” in Arctoconxa, Corisella and Ram- 
phoconxa, “sinistral” in Tnchoconxa — though individual cases of 
reversal have been noted (Hungerford, 1928). The asymmetry re- 
sults from the subdividing of the posterior tergal and sternal plates 
by secondary lines of flexure, and the shortening of one side of the 
segments involved, accompanied by irregular lobular developments. 
The complicated, flexible pattern assiists the coupling of the sexes, 
with the male on top and the tip of the abdomen curving down and 
around one side, according to the nature of the asymmetry. Larsen 
(1938) has described in an extensive work the structure and function 
of the pregenital and genital regions of Corixa dentipes and Sigara 
aahlbergi, the former with sinistral, the latter with dextral asym- 
metry. The irregular skeletal developments are specifically vari- 
able; Ramphocorixa acuminata will be described and figured as a 
typical example. 

The spiracles in the male have the same position as in the female 
abdomen; the laterotergite.« are similarly developed, though the 
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tergopleural lines are not evident. Changes in the median tergal 
and sternal areas are largely responsible for the male asymmetry. 
The fourth tergum (Fig. 55, IV T) is posteriorly bilobed, the riglit 
lobe larger and both lined with long setae. These lobes are weakly 
duplicated on the sternum tFig. 56, IV Stn) , and the diagonal cast 
thus given the undulating posterior dorsal and ventral margins of 
the fourth segment is continued by those following. 

The fifth and sixth terga (Fig. 55, V, VI T) are lobate on the 
right, and detached posteriorly from the laterotergites on that side. 
The sterna (Fig. 56, V, VI Stn) are divided on the right by the 
slanting lines of flexure — angling inward on V, outward on VI — and 
deep posterior marginal notches. This flexible arrangement is re- 
flected on the terga by a less distinct line of flexure on the fifth lobe 
and a shallow excavation on the sixth. The latter bears the tiny 
strigil (Fig. 55, stgl) on a process of the posterior margin. This 
curious structure resembles a comb lying flat with the teeth inward ; 
though suspected of a part in stridulation in eome Corixidae, its true 
service is in gripping against the female venter in copulation (Lar- 
sen, 1938). The stout setae on the posterior margin of the fifth 
tergal lobe are called the prcstrigil by Larsen, who described their 
action in fastening on the margin of the female forewing. The IV-V 
and V-VI intersegmental membrane^ arc extended, particularly on 
the right, permitting the segments to twist to the left side and under 
the female. 

The seventh tergum (P"ig. 55, VII T) is deeply notched on the 
left, with a mesal terminal lobe; the sternum (Fig. 56, VII Stn) has 
the same general condition, but with the notch and line of flexure 
on the right, continued from the preceding sterna, at described (V, 
VI Stn). The extension of the VI-VH intertegmcntal membrane is 
particularly evident on the left, permitting the abdominal apex to 
turn back under the venter of the female. 

THE GENTT.\L REGION 

Male. The eighth segment of the male corixid is terminal and di- 
vided into asymmetrical halves, each bearing long, apical setae and 
the tiny ventral spiracle. An inner lobe of the left tergitc (Fig. 55, 
VIII T) encroaches on the right w’hich is correctively reduced. The 
condition is reversed by the sternal plates, the right (Fig. 56, VIII 
Stn) being the larger. This effects a torsion in the chamber formed 
by the halves of the segment, containing the male copulatory organ. 
TTie latter consists of the intromittent phallus based in the capsu- 
late ninth segment (Figs. 57, 58). The segment lies on its right side, 
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swinging out to the right for union with the female. The extreme 
curvature of the phallus turns it forward into the vagina when the 
apical male abdomen is lowered under the female venter. 

The ninth tergum (Figs. 57, 58, IX T) is represented by the nar- 
row posterior band on the right. The disproportions! sternum (IX 
Stn) is like a lopsided basket attached ^o the tergal ^‘handle.” The 
ventral wall is the larger; the left (true ventral) side extends pos- 
teriorly in a stout forked process (pr) , grooved on the inner side to 
guide the phallus. Two flattened appendages, irregularly falciform 
(vhrp, dhrp), articulate on the posterior rim of the ninth segment. 
These are the lateral harpagones (parameres of Singh-Pruthi, 1925, 
et al.; genitalhaken of Larsen, 1938; also gonapophyses, claspers or 
styles of taxonomists), twisted with the segment to dorsal and 
ventral positions. The dorsal, or left, harpago (dhrp) is heavier and 
with a larger apodeme for muscle attachment; the grooved inner 
surface, with an encircling extension near the base (x), assists the 
posterior sternal process in guiding the phallic shaft. * 

The corixid phallus is a complex and curious organ. The curved, 
flexible copulatory shaft arises from the stout phallobase (Fig. 57, 
Phb) which articulates on the bases of the harpagones. As the 
phallobase turns on its dorsoventral axis, the long phallus thrusts 
out between the clasping dorsal harpago and the sternal process. 
The intromittent organ is remarkably curved, suggesting an inter- 
rogation mark in ventral view. Its parts are the outer phallotheca 
(The; the phallosoma of Singh-Pruthi and Larsen); its inner wall, 
or endotheca (Singh-Pruthi^s conjunctiva of the endosoma, Larsen^s 
schwellkorper) ; and the enclosed needle-like aedeagus (Aed; Singh- 
Pruthi^s vesica of the endosoma, Larsen^s flagellum). The basic 
relations identifying these parts are diagrammed by Snodgrass 
(1935). The partially sclerotized phallotheca returns elastically to 
the looped position on relaxation of extrusive pressure. The tip 
flares into lateral processes, and is not quite reached by the mem- 
branous endotheca which opens on the side. The slender aedeagus 
e^^sed by the phallothecal walls extends beyond the opening to 
the spreading apex of the phallotheca. The hollow needle of the 
i^pdeagus joins directly on the ejaculatory duct in the phallobase, 
and must serve to direct the passage of sperm within the vagina. 

The proctiger (Fig. 57, Ptgr) extends as a membranous tube from 
the tergal region of the ninth segment, directed to the right of the 
phallic and paraphallic structures. The anus (an) is apical in the 
membrane. The proctiger comprises the simplified postgeni^l 
region in Hemiptera (Snodgrass, 1935). 
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Female. The eighth segment of the female corixid abdomen re- 
sembles that of the male, but the division into lateral halves is sym- 
metrical. The tergum (Fig. 51, VIII T) consists of the divided 
dorsal lobes, meeting on the mesal line, and the laterotcrgites which 
bear the ventral spiracles. The median part of the sternum (Fig. 
53) is separate and enclosed by the lateral lobes of the eighth seg- 
ment (Fig. 52, VIII) and the subgenital plate (Sgpl) (Larsen, 1938). 
The apex and margins are sclerotized, the median base membranous. 
The basal apodemes (Fig. 53, pr) receive extrusive muscles from the 
lateral lobes. When these lobes are spread in oviposition (p. 297), 
the valvulae of the ovipositor (Larsen’s gonapophyses) are exposed. 
The fii’st pair (1 VI) are apical on the eighth sternal plate, each 
tipped with a fingerlike process and a flexible stylus (sty; Cramp- 
ton’s gynofetyle, 1929a). The second valvulae (2 VI) are flattened 
just above the first, arising from the ventral ninth segment. The 
two pairs of spiny-tipped valves enclose the large vaginal orifice 
(vulva). The ninth tergum (Fig. 51, IX T) is best developed 
apically and laterally, forming a tiny sclerotic crescent; the proctiger 
(Ptgr) is also sclerotized dorsally. Both pieces are exposed by the 
gaping tergal lobes of the eighth segment. 
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LIST OF ABBREVIATIONS 

The abbreviations are alphabetized for head, thorax, legs, mugs and abdo- 
men. Those which refer to orientation, inflections and processes will be found 
clarified in the discussion of the structure figured. 


HEAD 


Ant, antenna 

Ibo. labial orifice 

As, antennal socket 

Lbs, labial shaft 

at, attachment of labial shaft 

Lm, lab rum 

Br, brain 

m, mesal 

br, bar 

Mcl, muscle 

ca, cranial articulation 

mda, mandibular articulation 

ego, cephalic gland orifice 

mdl, mandibular lover 

clbcy, contractor of labial cylinder 

Mdpl. mandibular plate 

Clp, clypeus 

MdS, mandibular stylet 

cs, coronal suture 

Mr, masticator 

eva, cervical articulation 

Mth, mouth 

d, dorsal 

Mxpl. maxillary plate 

dot, salivary duct 

MxS, maxillary stylet 

dlbc, dilator of buccal region 

0 , ocellus (or vestige) 

dlbo, dilator of labial orifice 

Oc, occiput 

dlcb, dilator of cibarial region 

pcs, jiaraclypeal suture 

dlphy, dilator of pharyngeal region 

Pdc, pedicel 

dlpphy, dilator of postpharyngeal 

pfs, postfrontal suture 

region 

Phy, pharynx 

dlsyr, dilator of syringe 

pmd, protractor of mandible 

E, compound eye 

Pmp, ^ucking pump 

Es, esophagus 

pmx, protractor of maxilla 

FI, flagellum 

Poc, po.«tocciput 

For, occipital foramen 

Pphy, postpharynx 

Fr, frons 

pr, process 

FrGng, frontal ganglion 

Pi-Clp, paraclypeiis 

g, groove 

r, ridge 

Ge, gena 

rind, retractor of mandible 

h, hinge 

mix, retractor of maxilla 

Hos, hypocular strut 

Ro, rostrum 

hos, hypocular suture 

Sep, scape 

Hphy, hypopharynx 

sm, salivary meatus 

1, lateral 

Soc, subocciput 

Lb, labium 

Syr, salivary syringe 

Lbcy, labial cylinder 

Vx, vertex 
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AC, air chamber 

Ac, antecosta 

acs, antecostal suture 

Axe, axillary cord 

Bs, basisternum 

eva, cervical articulation 

Cvx, cervix 

exap, coxal articulation process 

Epm, epimeron 

Kps, episternum 

f, furrow 

fu, furca 

h, hook 

Isgm, intersegmental membrane 
Ibe, lobe 

mfur, median furcal ridge 

mfus, median furcal suture 

mr, median ridge 

ms, median suture 
no, notaulix 

Pc\, postcoxale 
Ph, phragma 
PI A, pleural apophysis 
pi a, pleural apophysial pit 

ap, articular process 
bes, ba«ficostal suture 
Bex, basicoxite 
Cx, coxa 
Fm, femur 
p, pit 


aAx, anterior axillary 
3 Ax, third axillary 
Axe, axillary cord 
C, costa 
Cl, clavus 
Cm, corium 
Cu, cubitus 
M, media 

m, median cross-vein 

Mb, membrane 

m-cu, mediocubital cross-vein 


THORAX 

plr, pleural ridge 

pis, pleural suture 

plst, pleurosternal bridge 

plw, pleural wing process 

Pn, postnotuin 

pr, process 

Prex, precoxale 

Pi-sc, prescutum 

r\s, reversed notal suture 

sa steinal apophysial pit 

sacs, steinacostal suture 

Scl, scutellum 

Set, scutum 

sgo, scent gland orifice 

SI, sternellum 

si, SCI oil 

Sp, spiracle 

Stn, sternum 

T, tergum 

ts, transverse suture 
Tymp, tympanal organ 
W, wing 

WG, wing groove 

1, 2, 3. moso-, metathoracic 

LEGS 

pg* Pf'g'' 

Ptar, protarsus 
sti, stiidular area 
Tar, tarsus 
Tb, tibia 
Tn, trochantin 
Tr, trochanter 

WINGS 

ml, marginal line 
Mp, median plate 
nf, nodal furrow 
R, radius 
Rm, remigium 
Rs, radial sector 
Sc, subcosta 
V, vannal vein 
vf, vannal fold 
Vs, vannus 

2, 3, meso-, metathoracic 
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Ac, antecosta 
acs, antecostal suture 
Accl, aedeagus 
an, anus 

dhrp, dorsal (left) harpago 
pi, gland (or vestige) 

Isgin, intersegment al membrane 

Ltg, laterotergite 

ins, median suture 

Phb, phallobase 

Pl“Stn, pleurosternum 

pr, process 


ABHOMEN 

Ptgr, proctiger 

8gpl, subgenital plate 

ISp, spiracle 

si pi, strigil 

Stn, sternum 

sty, stylus 

T, tergum 

The, phallotheca 

vhrp, ventral (right) harpago 

VI, valvifer 

\, extension 

I-IX, 1st to 9th abdominal 

PLATES 


The figures, unless otherwise indicated, represent structural studies 
of Ramphocorixa acuminata (Uhler). The gross regional views were 
drawn using an ocular micrometer at 42. 5x. Detailed studies were 
made with higher magnification, using a camera lucida for the sagit- 
tal sections and the wings. The figures are intended as studies in 
proportion and relationships; the surface ornamentation has been 
sparsely indicated. 
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PLATE XVI 


Pig. 1. Lateral view of eng 

Fio. 2 Eggs on Cambarus simulans Faxon 

Fra. 3 Dorsal view of male. 

Fro. 4 Dorsal view of female. 
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PLATE XVII 

Fig. 5. Dorsal view of first instar. 

Fig. 6. Dorsal view of second instar. 

Fio. 7- Dorsal view of third instar. 

Fig. 8. Dorsal view of fourth instar. 

Fig. 9. Dorsal view of fifth instar showing color pattern. 

Fig. 10. Vertex of Diaprepocons barycephaXa Kirk. 

Fig. 11. Lateral view of egg drawn in proportion to Figa. 8-9. 
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IT.ATE XVIII 

Fig. 12. Apical view of hatching egg. d = dorsal. 

Fig. 13. Lateral view of hatching egg. 

Fig. 14. Apical view of hatching egg. 

Fig. 15. Remnants of digested algae found in dissection. 
Fig. 16. Remnants of digested lotifer®; found in dissection. 
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PLATE XIX 

Fig. 17. Lateral view of male head. 

Fio. 18. Anterior view of male head. 

Fig. 19. Posterior view of female head. 

Fig. 20. Lateral view of female head. 

Fig. 21. Anterior v;ew of female head. 
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PLATE XX 

Fio. 22. Median sagittal section of head {Arctocorixa sp.). 

Fio. 2S. Median sagittal section of head [Notonecta sp.), 

Tio, 24. Lateral view of cranial apex after removal of rostrum 
Pro. 26. Anterior view of structures within cranial apex after removal of 
rostrum. Margin of clypeus indicated by broken line. 

Fig. 26. Posterior view of antenna and hypocular strut. 
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PLATE XXI 

Fig. 27. Anterior view of right mandibular stylet. 

Fio. 28. Posterior view of right mandibular stylet. 

Fig. 29. Posterior view of inge^tive .'^tiuetures within cranial apex. 
Fig, 30, Anteroroesal view of right maxillary stylet. 

Fig. 31. Anteromesal view of left maxillary stylet. 

Fig. 32. Anteromesal view of apex of left maxillary stylet. 

Fig. 33. Dorsal view into restrum 
Fig. 34. Anterior view of rostrum. 
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PLATE XXII 

Fig. 35. Anterior view of prothorax 
Fig. 36. Posterior view of prothoiax 
Fig. 37, Ventral view of prothotax 
Fig. 38. Lateral view of prothorax 
Fig. 39. Lateral view of pterothorax. 
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PLATE XXIII 

Fig. 40. Dorsa] view of pterothorax. 

Fig. 41. Ventral view of pterothorax 
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PLATE XXIV 

Fia. 42. Median sagittal section (.Arctoconxa sp.)- 

Fio. 43. Median sagittal view within pterothorax and basal abdomen. 
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PLATE XXV 

Fig. 44. Posteroventral view of left prothoracic leg of female. 

Fig. 45. Anterodorsal view of left prothoracic leg of female. 

Fig. 46. Anterodorsal view of left prothoracic leg of male. Figs. 4446 are 
much enlarged in comparison to other figures. 

Fig. 47. Anteroventral view of left mesothoracic leg. 

Fig. 48. Anteroventral view of left metathoracic leg. 
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PLATE XXVI 

Fia. 49. Dontal view of right mesothoracic wing. 

Fio. 50. Dorsal view of right metathoracic wing expanded. 
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PLATE XXVII 

Fig. 51. Dorsal view of female abdomen. 

Fig. 62. Ventral view of apex of female abdomen. 

Fig. 63. Ventral view of female genital capsule. 

Fio. 64. Diagram of partial cross-section of fourth abdominal segment 
(Arctocoriaa «p.). 
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PLATE XXVIII 

Fig. 66, Dorsal view of male abdomen 
Fio, 66. Ventral view of male abdomen. 

Fio. 67. Dorsosinistral view of male genital capsule. 
Pig. 68, Ventrodextral view of male genital capsule. 



IXSfn 


Gbiffith: The Water Boatman 


365 


PLATE XXVIII 
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Revision of Nearctic Bibionidae Including Neotropical 
Plecia and Penthetria (Diptera)* 

By D. BJlmo Hardy 

Abstract: A monographic study of all the known Nearctic species of the 
Dipterous family Bibionidae, including the Neotropical Plecia and Penthetria, 
bringing up to date the taxonomy and known data concerning these flies. Keys 
to the genera of the New World and keys to species as follows: Penthetria, 
New World species based upon males; Plecia, New World species based largely 
upon males; Bihio, keys to both males and females; Bibtodes, key to species; 
Phiha, keys to both males and females. New species: Penthetria appendicnla, 
distincta; Bibio albipennis bcamrri, carolinus, toumesi; Philia tingi, Nomencla- 
torial changes: Bibio carolinm, n.n. for B. ajer McAtee; Bibio neojacohi, n.n. 
for B. jacohi Hardy (nec Villeneuve); Plecia conjuea Loew for P. ruficollis 
Fabr. 1805. Synonymy: Dilophus Meigen syn. of Philia Meigen; Eupeilentia 
Marquart syn. of Penthetria Meigen; Penthera Philippi gyn. of Plecia Wied.; 
Rhinoplccia Bellardi syn. of Plecia Wied.; Spodius Loew s3rn. of Hesperinua 
Walker; Bibio currant Hardy syn. of Bibio bryanti Johnson; Bihio currant 
var. nigrita Curran syn. of bryanti var. nigrita Curran; Bibio fumidus Co- 
quillett syn. of inaequalis Loew; Bibio fuscipennia Macquart gyn. of /emo- 
ratua Wied ; Bibio hirtus Loew syn. of albipennia hirtua Loew; Bihio hur 
nieraha Walker syn of xanthopua Wied.7; Bibio jacohi rufitibialis Hardy 
syn. of neojacobi rufitibialia Hardy; Bihio lacteipennia Curran (nec Zett) 
gyn. of bryanti Johnson; Bibio lucens Hardy syn. of nigripihia Loew; Bibio 
lugena Loew syn. of xanthopua Wied ; Bihio macateei James syn. of xantho- 
pua Wied.; Bibio obacurua Loew syn. of xanthopua Wied.; Bibio pdllipea 
Say syn. of abbreviatua Loew?; Bibio acita Walker gyn. of xanthopua Wied.?; 
Bibio aenilia Wulp syn. of femoralis Wied.; Bibio aignatua Hardy syn. of 
xanthopua palliatua McAtee; Bibio aimplicia Curran syn. of inacqmlia Loew; 
Bibio tcniupea Coquillett syn. of albipennia ienuipia Coquillett; Bibio thoracica 
Say syn. of rufithorax Wied.; Bibio variabilia Loew syn. of nervoaua Loew; 
Penthetria coatalia Walker syn. of nigerrima (Bellardi); Penthetria longipea 
Loew gyn. of heteroptera (Say) ; Philia dimideatua Loew syn. of apinipea (Say) ; 
Philia oecipitalia Coquillett syn. of brevicepa (Loew); Plecia flavimaculata 
Hunter gyn. of flavimacula Walker; Plecia funebria (Fabr.) gyn. of plagiata 
Wied.?; Plecia heieropteia Macquart syn. of plagiata Wied.; Plecia minor 
Jaennicke syn. of aimUia Rondani; Plecia roatrata Bellardi gyn. of roateUata 
Loew ; Plecia thoradcua Say syn. of apinipea (Say) ; Plecia velutina Macquart 
gyn. of maura Walker; Plecia vittata Bellardi syn. of plagiata Wied. 

*Part II of the thera submitted to the Department of Entomology and the Faculty of 
the Gnduate School of the University of Kansas in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy. 
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INTRODUCTION 

S INCE McAtee’s monograph of the Bibionidae^ comparatively 
little attention has been given to this family in America. Doc- 
tor M, T. James, Doctor C. H. Curran, Mr. W. L. McAtee and the 
writer have made contributions to the literature since that time, 
a good many species have been added and many systematic changes 
have been made, so that a revisional study of this group is now 
badly needed. The foundation work on American Bibionidae was 
done in the early part of the nineteenth century by Say, Macquart, 
Loew, Walker, Fabricius, Wiedemann and Jaennicke and many of 
the types of the early species have been lost or are not at the dis- 
posal of American workers ; consequently a good many of these have 
been difficult if not impossible to place. The earlier descriptions, 
for the most part, are very inadequate and do not present substan- 
tial specific characters. While making this study the writer has ex- 
amined all of the available types of New World species and has had 
specimens compared with types -in European museums whenever 
possible. The types of some species have not been located and 
accurate placement of these is questionable. 

The Bibionidae are almost world wide in distribution, some genera 
such as Plecia, Philia and Penthetria are more abundant in the 
tropics and but poorly represented in temperate climates, while spe- 
cies of Bihio are numerous in temperate regions, and rather rare in 
the tropics. The genus Bibtodes is apparently confined to North 
America and Bibionellus is known only from Bolivia. The geo- 
graphical regions of South and Central America contain very inter- 
esting species complexes, various species of the genus Plecia appear 
to be especially restricted in their distribution. 

In position the Bibionidae stand between the Mycetophilidae and 
the Scatopsidae. For some time the latter w^ere included in the 
family Bibionidae; this accounts for Malloch's Forbesomyia^ being 
described as a Bibionidae. Enderline * separated the two families 
in 1912 and Melander * in 1916 applied the separation to the Ameri- 
can species but neglected to treat Forbesomyia, which is distinctly 
a Scatopsidae, Alexander's Cramptonomyui ® has been placed in the 
Pachyneuridae, along with its closest relative, the Pachyneura. The 

1. 1«21, Proo. U. 8. Nat. Mui. CO, 1-27. 

2. 1018-16, New geam oi Bibionidae, Bull. 111. State Lab. of Nat. Hut. Vol. X. pp. 288-6. 
8. 1012, Zur Kenntnii der Zygophthalmen. Zoi>l. Ans. XI, 261-82. 

4. 1016, BuU 180, Bute Coll. Waih. Agri. Expt. SU. 

6* 1081, New genua of Bibionidae. Bull. Brookl 3 rn EInto. Soo. Vol. XXVI, 7-11. 
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genus Hesperinus approaches rather closely some of the Mycetophil- 
idae, but the presence of the complete second basal cell of the wing 
and the lack of well-developed spurs of the posterior tibiae places it 
as a primitive Bibionidae. The genus Eupeitinm Macquart ® is ob- 
viously the same as Penthetna Meigen, as is discussed in the syn- 
onomy under Penthetria. The name Eupeitinus has been used by 
Van der Wulp^ when he identified Eupeitinus atra Macquart from 
Wisconsin and by Walker^ who referred two specimens to this spe- 
cies; this is obviously a synonym of Penthetria heteroptera (Say). 
Coquillett ® reestablished the genus, but McAtee stated that the 
species used by Coquillett belonged to a new genus (Axymia) of 
Tipulidae. The genus Axymia has since been placed in the family 
Anisopodidae. Enderline recently keyed the genera Axymia and 
Pachynema as Bibionidae, but this is either an error or a difference 
in interpretation of the family limitations. 

ECONOMIC IMPORTANCE 

Several species of Bibionidae are considered major pests in var- 
ious parts of Europe and the Ear East, and perhaps further investi- 
gations of the life histories of our American species may prove them 
of more significance than normally considered. Because of the di- 
versity of feeding habits of the larvae and their occurrence in such 
enormous numbers in local areas they may be potential pests of 
quite a wide range of crops. The larvae, for the most part, feed on 
decaying organic matter and upon roots of grasses and other plants 
and they most commonly occur in manures, in decaying leaves, in 
other plant materials and in grassy meadows and pasture lands. 
Many species appear to be omnivorous in feeding habits and may 
feed as scavengers, later changing to living plant tissues. It is prob- 
able that in many instances where the larvae have been found doing 
damage they have been carried to the plants in fertilizer. Severe 
infestations have been reported following heavy applications of ma- 
nure or humus to the soil. 

The information concerning the economic status of our American 
species is very meager and it is entirely speculative as to their actual 
importance. There have been numerous reports of their injurious 
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10. 1981, Description of a New Genus of Nemocera (iirymtd fxtremta). Proe. Ent. Soc. 
of Wash. Vol. 28, p. 49. 

11. 1986, Dipt. Tierw. Mittel. VI. 



Hardy: Revision of Nearctic Bibionidae 371 

activities and many observations have been recorded which suggest 
that they may be injurious. Damage to celery, wheat and potatoes 
has been reported from Alberta, Canada, by Strickland.^^ He states: 
‘‘In 1914, when the celery was dug on October 24th, it was found 
that the soft pulp between the fibrovascular bundles of the stalks bad 
been eaten away to an average depth of 1.5 mm. (Mo inch). The 
work of the individual larva does not extend for more than about 
one-fourth inch between two of the vascular ridges. A large number 
of larvae swarm around infested plants, however, so that the whole 
of the portion of the plant which is below ground — some nine inches 
in length — may be affected. Towards the base of the plant, damage 
is most severe, and the excavations are often confluent, extending 
for two or three inches in length between the ridges, . . . Rarely 
the larvae burrow deeply into the pulp thus forming small tunnels, 

. . . The attacked areas turn brown during the late summer and 
autumn and are the seat of infection for various fungus diseases and 
small dipterous larvae, such as Drosophila which soon render the 
plants unfit for the market.” 

The damage to wheat in Canada occurred usually before the plants 
had sprouted above the ground, but sometimes the attacks oc- 
curred after they were well above the ground. Concerning the po- 
tato damage in Canada, Professor Strickland stated in correspond- 
ence that the larvae were found in very large numbers in a potato 
patch near Edmonton: “Insofar as I could judge the potatoes had 
been damaged by wire worms and the larvae had entered in this 
manner, but they were sufficiently numerous to entirely hollow out 
some of the tubers.” Several reports of potato injury have been 
made, for instance, the writer has observed rather severe damage 
done by Bibio melanopilosus Hardy larvae in gardens at Spanish 
Fork, Utah. 

There are occasional reports of injury in vegetable gardens, in 
grain fields and to forage crops, but most of these are entirely un- 
confirmed by experimental data. It is not at all uncommon to find 
the adults emerging in enormous numbers from fields of grain, po- 
tatoes, alfalfa, and other cr<q)6, but it is seldom that any actual 
damage is evident. To date, however, no checks have been set up 
to obtain a direct comparison between infested and noninfested plots. 

In Europe Bibionidae are occasionally destructive to cereal and 
other crops. Experiments have shown that the larvae prefer barley, 
rye, sugar beets, and hops to all other plants. Bibw hortvlanus 


12. 1916. Agn. Oa*. Canada, 8, 600-608. 
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Linnaeus (Die Gartenhaannucken) is no doubt the most important 
economic species. This fly has at various times been reported doing 
serious damage to crops in Germany, Denmark, Bavaria and Poland. 
Maier“ in 1936 reported losses of ninety percent of the rye crops in 
fieldsi near Berlin and other parts of Prussia due to this pest. He 
states that the injury usually occurs in spring just after the cereals 
have sprouted but sometimes occurs after the crop is several inches 
hi|^. The Bibio larvae were found to work about two inches below 
the surface and attacked the stems below the first node. His ob- 
servations showed that fields in high areas were most frequently at- 
tacked and in all cases were near woods. Muller*^ found that B. 
hortulaniis females oviposited under crop remnants on beet and po- 
tato fields and the larvae fed on potato tubers, sugar beets, garden 
plants and especially germinating cereals. Sugar beets are subject 
to severe injury in Western Europe and the young shoots of the 
beet seedlings are sometimes entirely eaten. 

Aside from these crops the larvae have been reported attacking 
the roots of oats, wheat (in many instances the damage being so 
severe that the fields had to be plowed up and resown), lettuce, 
seedling cabbage, .grasses, young flowering plants, tomatoes, young 
conifers, seedling ash, larch, spruce and other nursery stock as well 
as forage crops, pasture lands and bowling greens. Morris esti- 
mated that 32.5 percent of the insect population of the permanent 
pasture lands of Cheshire, England, were Bibionidae larvae; a popu- 
lation of almost 1,200,000 individuals per acre. 

Adult Bibionidae have been reported doing damage to blooming 
fruit trees, but this seems rather absurd and there is no actual evi- 
dence to this effect. Field observations and study of their mouth- 
parts seem to contradict this, and on the contrary, they are probably 
beneficial in distributing pollen. They are thought to feed upon 
juices of plants. Sabrosky^** states, that he has o^erved Bibio 
painteri James feeding in association with the Chrysomelidae beetle, 
Gaatroidea cyanea Melsh. He reports that “numerous Bibionids had 
their mouthparts appressed against the freshly cut edges of the 
leaves (cut by the beetles), apparently sucking the plant juices.” 
This is one of the few observations that have been made of the 
actual feeding habits of the adults. 
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CONTBOIi MeaSVBES 

The best recommendations for prevention of Bibionid injury seem 
to be to remove all debris from the fields and to plow deeply in the 
fall and again before spring planting. When the eggs or larvae are 
turned under, the adults are unable to reach the surface and those 
that are turned up will die of exposure or be eaten by birds. In 
areas where infestation is common the use of artificial fertilizers 
instead of natural manures seems to be the most practical measure. 
Many recommendations for traps and use of chemical poisons and 
repellents have been made by various writers, but most of these 
would not be practical unless infestations were severe. Robek'^ reC“ 
ommends placing slices of potatoes on end in the soil as attractants 
for the larvae. After three or four days these slices are then re- 
moved and thrown into hot water. Other traps are by means of old 
roots buried in the soil and dug up early in March when the larvae 
are feeding on them. Vassiliev states that the adults may be cap- 
tured in great numbers in fermenting molasses. Molz says that 
potato skins steeped in a one percent solution of arsenious acid give 
an attractive and effective poison bait. Goidanich has reported 
that complete protection for seed potatoes is obtained by dipping 
them in a one percent suspension of lead arsenate in water with 
addition of thirty percent gypsum. Sudeikin®^ has recommended 
spraying infested land with a solution of chili saltpeter in early 
spring, and harrowing in autumn or early spring after spreading 
quicklime on the field. Homik ** reports that a 1-2 percent spray of 
tobacco extracts containing 7 percent nicotine sulphate applied to 
the soil at about 55 gallons to the acre killed 42-52 percent of the 
larvae as compared with a 6 percent death rate in untreated soil. 
Bovien states that the most effective control measure is to dust 
the manures and leaves with chemicals such as arsenicals and lime. 
Abraham®* reports that excellent results were obtained by using 
calcium cyanamide as a top dressing at the rate of 180 to 280 pounds 
per acre and that the young plants were unharmed. (This procedure 
certainly would not be practical under ordinary field conditions.) 
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Theobald ^ states that vaporite and injections of carbon bisulphide 
into the soil gave a satisfactory kill. Maier applied a top dressing 
of potash to drive the larvae to lower depths “but no definite esti- 
mate of the value of this measure could be made because of subse- 
quent frosts.^^ Boning found that the larvae of B, hortulanus L. 
were very resistant to damp soils and wat^r immersion, making the 
older recommendation of flooding lands an impractical control 
method. He states that the larvae survived a twenty-four-hour 
immersion in water without apparent injury. They died in two to 
three hours when exposed on a hard surface in the dry air but lived 
for two days in quite dry soil. 

BIOLOGICAL control 

Robins, pheasants, poultry, starlings, chaffinches and rooks et al. 
have been reported by various authors to feed upon Bibionidae, 
and insectivorous birds are no doubt instrumental in keeping them 
in check. Lyonet^® reported finding a mite on a Bibionid and a 
filarial worm inside one. Keilin^® reported a^ Gregarine, Schneideria 
mucronata Leger, occurring in the mid-gut and anterior caeca of 
Bibionid larvae together with a bacterial disease. Morris®^ re- 
ported a Schn&ideria in the posterior caecum of a Philia febrilis 
Linn, larva, and two cysts full of spores were found free in the body 
of the same larva. Another parasite, probably a Olugea, was found 
infesting the epithelium of the alimentary canal of Bibio johannis 
Linnaeus; such a Microsporidian was mentioned in Keilin's paper 
invading the epithelial cells of the mid-gut and caeca of Scatopsid 
larvae. Morris described the larva and pupa of a Phoridae {Hypo- 
cera incrassata Mg.) parasite of Bibio marci Linn. The Plantesyg- 
dromme i Danmark®^ states that Bibio jerruginatUB Linn, and B. 
hortuLanus Linn, had been causing injury to barley and that they 
suddenly disappeared; studies at this time showed up to 100 percent 
of the larvae to be parasitized by a Diapriid {Spilomicrm sp.). 
Malloch®* mentions a hymenopterous parasite, but the host relation- 
ship ^as questionable, Adrianov®* reports the larvae of Agriotes 
(Elateridae) killing Bibio marci L. larvae. 
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WING VENATION 

The interpretation of the wing veins is the same as that used in 
Dorilaidae, however, the venation is much more generalized. The 
subcostal vein is weak in most genera and often ends before the 
wing margin. and g are fused and in higher genera Rg and 4 are 
also apparently fused in the first branch of radius. The genera 
Hesperinus and Penthetria show the more primitive position of vein 
R3^.4, in a more horizontal position and forking off from the distad 
portion of the posterior branch of radius. Penthetria appendicula 
n. sp. possesses a stub of a vein just above the forking off from the 
main stem (fig. 122c) which probably represents a remnant of the 
base of Rg, suggesting that it originally forked off from vein Rg. 
In thq genus Plecia R3+4 has moved cephalad and is more vertical 
in position, approaching vein Rj+g- Plecia incurvata Hardy the 
tip of R^^^4 fuses with R^^g (fig. 147b). In higher genera vein R3+4 
has apparently migrated basally and disappeared in the axil of the 
radial sector, fusing with Rj^, or dropping out entirely. This basad 
migration is easily traced from the Bibionidae through the Myceto- 
philidae and Blepharoceridae. Vein R, is simple and in the 
genus Bibiodes (fig. 205c) this vein joins with media for a" shoii: 
distance, obliterating the r-m crossvein. Media is three branched, 
the portion interpreted as m-cu crossvein by Comstock-Needham 
is now known as the base of M3,4 and the base of Cw^ of Comstock- 
Needham is the m-cu crossvein. CUi and first A are usually strong 
veins and often converge at their apices so that the cubital cell is 
narrowed in the wing margin. 

FEMALE REPRODUCTIVE SYSTEM 

The following is the information gathered by dissection of the 
reproductive system of Philia orbatus (Osten Sacken). The gravid 
females have the entire abdomen filled with eggs and each ovary 
contains two to several hundred eggs. All of the eggs are of ap- 
proximately the same size and are deposited in one mass at a single 
oviposition. From ventral view the eggs are usually in two main 
rows, from dorsal view most of the eggs are seen in end view and 
are arranged in several transverse rows, those in the posterior por- 
tion of the ovaries are usually lying flat and pointed toward the 
oviduct. No distinct ovarioles are visible and the lateral oviducts 
are very short with the common oviduct extending anteriorly about 
one-third the length of the ovaries. From all appearance the eggs 
are emptied directly into the common oviduct which opens into the 
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genital cavity of the eighth segment. The spermathecae are triple, 
conspicuous, large and black and branch off from the ventral por- 
tion of the median oviduct posterior to the ovaries. The accessory 
glands are distinctively shaped, green in color and attached to the 
ventral side of the common oviduct (fig. 110a). The eggs in about 
the middle of the ovaries enter the oviduct first, small end of egg 
pointed posteriorly, then the others are released in a sequence ac- 
cording to their natural position. 

0VIP08ITI0N 

Copulation usually takes place about twelve hours after emer- 
gence and the gravid female soon begins looking for a suitable place 
to oviposit; she flies very slowly with some difficulty, usually spend- 
ing much of her time near the ground in grasses and weeds. The 
average length of life appears to be about three days, the male 
usually dies shortly after copulation and the female after oviposi- 
tion. In studying oviposition habits gravid females are confined in 
cages or cloth covered glass jars in which has been placed a few 
inches of moist earth. The female then selects a suitable spot and 
begins digging out a burrow by means of the fossorial spurs of her 
front tibiae. The tarsi fold back and the fly digs by moving the 
front legs up and down in front of her head, scraping out the earth 
until the hole is large enough for her body, then she squeezes into it 
and gradually works downward to a depth of one to four inches. At 
the bottom of this burrow the fly enlarges the chamber and deposits 
her egg mass. After oviposition the female appears entirely ex- 
hausted and soon dies, usually never leaving the burrow. 

EGGS 

Each egg mass ordinarily contains two to three hundred eggs, 
these are cylindrical, oblong, rounded on each end and larger on one 
end. When first laid the eggs are pale whitish to faintly yellowish, 
but slowly turn darker, especially at the ends, as they grow older. 
The eggs are faintly shining and microscopically sculptured, being 
covered with very minute projections. The sculpturing of the chorion 
may show specific characteristics if studied in detail. The eggs are 
.50 to .90 mm. in length, and .10 to .20 mm. in width, depending upon 
the species. Under laboratory conditions the eggs of Bihio hatch in 
twenty to forty days, depending, of course, upon the season. Most 
all of the eggs hatch at approximately the same time and the larvae 
develop at an even rate, accounting for the sudden large swarms of 
aduit flies which appear in the spring. The length of the incubation 
period varies with the species and with the ecological conditions. 
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LABVAB 

The earliest description of a larva and pupa of Bibio was that of 
Reaumur.*^ This early work figures and describes the larvae and 
pupa of Bibio marci Linnaeus. “St. Marks fly.” The earliest work 
encountered in America is the account by Kellogg, 1893, Trans. TCa" , 
Acad. Sci. which discusses the larvae and pupae of B. tristis Willi- 
ston and the account by Needham*® of Bibio fratemus Loew, in 
which he describes and figures the larva and pupa. The paper by 
Girault*® is also commendable and gives some very valuable obser- 
vations on the life history of the March fly. The contributions of 
H. M. Morris*^' **• *® on the immature stages of English Bibionidae 
are by far the best works on this subject. 

The first instar larvae of Bibio vary in length from 1.3 mm. to 1.8 
mm. The head is comparatively large and more heavily sclerotized 
than the rest of the body. The trunk is divided into twelve distinct 
segments, each segment, as well as the head, bearing numerous long 
setae on all first instar Bibio that have been recorded. The first in- 
star larvae of Philia differ from Bibio in having only short setae. 
The larvae are pale yellowish in color, with the contents of the ali- 
mentary canal usually plainly visible through the integument as a 
dark median line. The body is cylindrical in shape and usually 
slightly curved. From all observations that have been made the first 
instar larvae bear but a single pair of spiracles, these are situated 
on the twelfth segment of the trunk. Bibio johannis Linnaeus re- 
quired nineteen days, under laboratory conditions, before moulting 
to the second stage according to Morris.®® 

With the first moult the larvae lose all of the long setae on the 
body and develop characteristic microscopic scalelike spicules on the 
cuticula. The head of the second instar is not so proportionately 
large as in the first. The full grown larvae vary from six to twenty- 
eight millimeters in length, according to the species. * The head is 
protruded, barely longer than wide and shining brown, darker, more 
strongly sclerotized than the trunk. The anterior portion of the 
head is darker in color and bears several strong setae, the hind por- 
tion is lighter brown and bare, capable of being retracted into the 
first segment of the trunk. Eyes are lacking and the antennae are 
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small and setiferous. The mandibles are strong and heavily &i.lero- 
tized; the number of the teeth appears to vary in different species 
and the shape of these structures may prove of taxonomic impor- 
tance. The inner surface of each mandible possesses a characteristic 
clump of fine long hairs near its median portion (fig. Ilia). The 
maxillae are short and stout and bear numerous strong spinelike 
setae at the apices of the palpi and the endite lobes of stipes (fig. 
mb). The labium is quite characteristic in different species, the 
mentum is usually about one and one-half times the width of the 
submentura, slightly concave on apical margin and lighter in color, 
less heavily sclerotized than the submentum. The submentum is 
rather dark in color with a lighter median area and a small clump 
of short spines in the distal portion of this pale area. The apex of 
the submentum is slightly to deeply concave, reaching almost to the 
distal margin of the mentum in some species and much beyond in 
others. The labrum is divided into two lobes by a median indenta- 
tion at the apex, the distal portion is armed with short, stout teeth- 
like spines while the under portion is thickly covered with short 
closely set setae. 

The body of the mature larva is subcylindrical, slightly flattened 
dorsoventrally with a slight downward curvature of the body as seen 
from lateral view. The trunk is distinctly twelve segmented, the 
first segment is the longest and sometimes may appear partially 
divided, but as Morris has pointed out, the imaginal disks prove it to 
be a single segment. The body possesses ten pairs of spiracles, a 
pair being located on all segments of the trunk except two and 
eleven. The spiracle^ are usually darker in color than the rest of 
the integument and may be partially protruded. The posterior pair 
are two to four times as large as any of the other spiracles, they 
are more dorsal in position and appear to have two or more open- 
ings. The other spiracles are laterally placed and each has just a 
single opening. The first pair is located toward the posterior margin 
of the segment and is larger than the others (except twelve), while 
those of segments three to ten tend to be situated nearer the anterior 
margins. The integument is covered with characteristic rows of 
spines and processes as wtII as microscopic scalelike spicules. These 
spicules are of varying sizes and shapes and from the little investi- 
gation that this phase has received it would appear that these may 
represent specific characters for distinguishing the larvae. The 
spicules differ chiefly in the number and position of the short, sharp 
pointed spines which they bear, or as in the case of Bibio lacteipen- 
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nis Zett. (fig. 112a) the lack of spines. In other species that have 
been studied the spicules have from one to seven or eight pointed 
processes (figs. lllc-120a). On most any larval slide it is possible 
to pick out spicules bearing different numbers of spines but the 
greater share of them tend to fit a specific pattern. Mr. P. C. Ting, 
San Francisco, Cal., has made investigations along this line and was 
the first to call it to the attention of the writer. 

Concerning the digestive system of Bibio marci Linn. Morris 
states: ‘^The alimentary canal takes an almost straight course 
through the body, but has a loop near the posterior end, in the hind 
gut. The largest part of the alimentary canal is the mesenteron, 
which bears three large caeca at its anterior end, one lying on each 
side and the third, which is the largest, places ventrally. The four 
malpighian tubes join the alimentary canal at the junction of the 
mesenteron and hind gut, entering the canal by a short common duct 
on the dorsal side. There is no posterior caecum such as is found in 
connection with the alimentary canal of Bibio johannisJ^ 

PUPA 

The pupae are rather long and slender, slightly tapering toward 
the posterior portion, the cuticle is pale white, smooth and trans- 
parent in the newly formed pupae, the darker parts of the head and 
thorax showing plainly through the integument; the abdomen re- 
mains pale in color until after emergence. The females are usually 
larger in size and may be distinguished from the males by the small 
eyes and more abruptly narrowed anterior end. The large, slightly 
protruded eyes of the male will characterize this sex as in the 
adults. The anterior portion of the pupal case is often armed with 
small projections. The head i^^ pressed down flat against the an- 
terior part of the thorax and the short antennae are extended later- 
ally over the eyes. The thorax is short and the legs and wing cases 
are closely pressed together on the venter. When the adult emerges 
the mesonotum splits down the longitudinal ridge at the middle of 
the dorsum allowing the fly to escape. The pupal stage requires 
approximately two weeks for the species which have been studied. 

MALE GENITALIA 

The genital structures of the male Bibionidae are very important 
taxonomically, especially in genera other than Bibio, In the Plecia, 
Penthetria and Philia the genital characters serve as the only criteria 
for separating many of the species. The characters that are most 
useful in the systematics of the family are: The depth and shape 
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of the cleft on the posterior margin of the ninth stennun or the 
general shape of the entire sclerite;|the lateral margins may be 
strongly or weakly produced and the px)sterior margin is sometimes 
strongly developed. The degree of concavity or convexity of the 
posterior and anterior margins of the ninth tergum and the relation- 
ship of the length of sclerite to its width. The shape and develop- 
ment of the harpagones is usually distinctive for the species and all 
degrees of specialization are seen in these structures throughout the 
family. In the genus Philia the exact shapes of the harpagones are 
sometimes difficult to discern, giving rise to various interpretations 
according to the angle from which they are viewed. It is especially 
necessary in the latter genus to relax the genitalia before the true 
relationship of the parts can be observed. The accessory structures 
of the aedeagus and the shape of the cerci are often of importance 
in distinguishing species. 

FOSSIL BIBIONIDAB 

The chances for Diptera of this kind being preserved would be 
very slight, their comparatively soft integument and the dissolution 
of chitin in the presence of moisture would prevent the fossilization 
of more than a representation of the forms. Because of this it is 
difficult to estinlate the probable abundance on a basis of the speci- 
mens that have been fossilized. Protoplecia Handlirsch dates back 
to upper Liassic (Middle Jurassic) and represents the oldest known 
member of this family. There is some question as to whether or 
not this is properly placed and it possibly belongs to some related 
family and does not represent a primitive Bibionidae. Only a single 
species. Bibio seven Massalongo is listed by Handlirsch from 
Eocene deposits, so these flies were either rare at this time or condi- 
tions were not favorable for fossilization. The Bibionidae apparently 
enjoyed their heyday in the middle and late Tertiary period. From 
the fossil evidence they must have been one of the most numerous 
groups of insects at that time. Bibionidae remains are very abun- 
dant in most Oligocene and Miocene deposits although they are not 
at all common in the Baltic Amber. These flies are among the most 
characteristic fossils of the Florissant shales and Creed formations 
of Colorado. Most of the fossil Bibionidae belong in present day 
genera and most of the species appear to approach our modem 
forms very closely, some may even be identical. 

Freak individuals are rather common in the Bibionidae. It is not 
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at all unusual to find malformations of various appendages, espe- 
cially the legs, or to find distortions of the head and body. Many 
specimens have been observed wherein certain leg joints have been 
atrophied, strongly bowed, or entirely lacking. James*® reports 
finding a gynandromorphic specimen of Bibio monstri James. 
Wheeler *® records a specimen of Philia tibialis (Loew) with an an- 
tenniform appendage branching from the fore coxa. 

SYSTEMATIC TREATMENT 

The Bibionidae are readily distinguished from other Nematocera 
by the absence of the discal cell in the wing, the presence of the two 
basal cells, and the forking of the radial-sector at or beyond the 
m-cu crossvein. Ocelli present on a well developed prominence. 
Antennae (except in Hesperinus) rather short, with rounded com- 
pact segments, situated below the compound eyes close to the oral 
margin. Spurs of front tibiae of Bibio, Bibiodes and Bibionellus 
strongly developed. The front tibiae of Philia are ornamented with 
two or more sets of spines. 

Key to the Genera or the New World 

1. Third longitudinal vein (main branch of radius) furcate 2 

Third longitudinal vein not furcate (postenor branch of radius simple); front tibiae 
with large apical spurs or two or more sets of spines 4 

2. Antennae very elongate, third segment as long or longer than the next two segments. 

He$verinu8 Walker, p. 882 
(Europe, North and South America) 
Antennae more robust, third segment not greatly lengthened 8 

8. Vein shoit, almost vertical, male harpagones usually small and vertical. 

Plecia Wiedemann, p. 890 
(Cosmopolitan) 

Vein rather elongate, almost horizontal, haipagones large and lateral 

PerUhetria Meigen, p. 884 
(probably world wide) 

4. Anterior tibiae produced apically to form two spurs 6 

Anterior tibiae not produced at apices, but with two or more series of spines (fig. 

210a) Philia Meigen, p. 497 

(Cosmopolitan) 

6. Third and fourth longitudinal veins coalesced for a short distance, obliterating r-m 

eroasvein (fig. 206e) Bibiodes Coquillett, p. 491 

(North America) 

Third and fourth veins not coalesced, joined by the radio-medial eroasvein (fig. 201a) 6 

6. Front tibiae each with a conspicuous blunt tubercle in the middle beneath; costa 
greatly produced, reaching about halfway from Rs to Mi . . . , Bibionellus Edwards, p. 406 

(South America) 

Fron; tibiae without the mid -tubercles; costa ending at the tip of Re. 

Bibio Latreille, p. 444 


42. 1986, Some New Western Bibionidae. Am. Mus. Nov. No. 882. 
48. 1896, Arch. f. Entw. Meeh. d. Org., V. 8, 26-108, pi. 16. 
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Hesperinus Walker 

HeBperinuB Walker, 1848, List of spec, of Dipt. Ins. in Coll. Brit. Mus. 1, 81. 

SpodiuB Loew, 1858, Berl. Ent. Zeitschr. 11, l^l* 

This is the most primitive genus of present-day Bibionidae, it 
is closely related to the Mycetophilidae in many respects. It is 
easily distinguished from all other genera In the family by its elon- 
gate antennae and the unusual developments of the male harpagones. 
The wing venation is very similar to Plecia, however, the cubital 
cell is more consistently open wide in the wing margin, vein Cu^ 
scarcely curving downward at its apex. 

In the Mycetophilidae the genera Hesperodes and Platyura are 
related to Hesperinus, 

Genotype: Hesperinus brevijrons Walker. 

Hesperinus brevijrons Walker 

(Plate XXIX, figs 121 a-e) 

Hiapennua brevifrona W'alker, 1848, List of the spocinieiis of DipttTous Insects in the 
collection of the Biiti'jh Museum, I, 

Male. — Rather slender Bibionidae with long stiltlike legs and 
elongate antennae. Head and body brown to black with gray prui- 
nose markings. .Pile of the body very sparse, short and yellow, the 
thorax being practically devoid of pile, that of the abdomen more 
dense posteriorly. Palpi, trochanters, coxae, femora and stems of 
halteres ochraceous. The antennae, rest of the legs and knobs of 
halteres pale to dark brown. Antennae twelve segmented, first two 
segments (scape and pedicel) short; third segment longer than the 
next two; with rather dense pale pubescence and stronger black 
hairs intermixed, the latter usually arranged in whirls. Wings dusky 
hyaline, veins brownish-black, stigma lighter in color and more 
grayish, distance between anterior crossvein and fork of fourth vein 
twice the length of the crossvein (fig. 121a). Genitalia; This is one 
of the most interesting and distinctive structures (jn Bibionidae) 
that has been examined by the writer. The unusual development 
of the clasping structures is really remarkable and no doubt is a 
generic as well as a specific character. The harpagones are devel- 
oped into two large lateral arms (figs. 121c-d), the dorsal arm is 
developed into two projections; one is longer, more flattened later- 
ally and the other is short and developed only about half way up the 
dorsal lobe on the underside. The cleft on hind margin of ninfh ster- 
num is U-shaped, narrowing down considerably at the base, extend- 
ing nearly one third the length of the segment (fig. 121e) . The ninth 
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tergum is gently concave on hind margin (fig. 121b). The entire 
genitalia is rather densely haired, these hairs are larger, more spine* 
like on the distal portion of the ninth sternum. The ninth segment 
is very noticeably swollen, being much larger than the other seg- 
ments of the abdomen. 

Female. — Differs from the male in having the antennae much 
shorter but other characters are constant for both sexes, except the 
genital characters and the enlarging of the male abdomen. 

Type locality: St. Martin’s Falls, Hudson Bay. 

Type in the British Museum. 

McAtee reports specimens from Current Creek Valley, Uintah 
National Forest, Utah. As far as is known by the writer this is 
the only report for the state. Specimens have been examined from 
Lake City, Colo., 6-29-37 (C. L. Johnston) ; Alberta (Strickland) , 
Alaska and New Hampshire. 

Hesperinus jiagellaria Garrett 

lieiptrinm Haqellana Gnirett, 192(5, Sixfj-ouc New Diptein, Cianbrook Couiier Print, p 13, 

The writer is unable to distinguish flagellaria from brevifrons 
Walker and the two are probably synonymous. 

Following is the original description: 

“Male. — Dark brown except the sides of the back of the head, 
between the dorsal vitta, which are pale dull brown; antennae long, 
about as long as the abdomen, all yellow brown, 12 segmented, the 
scape short, cup shaped flagellum cylindrical, segment one very long, 
about 9 times the length of scape two, flag two less than half one, 
the rest gradually diminishing to the tip, each with two or three 
bristly hairs; palpi yellow and large; segment one small; two about 
equals four, and three half of their length. Wings hyaline, veins 
brown, stigma black. Hypopygium constructed much as in genus 
Bibio but larger, eyes bare, tibial spurs very small, legs long. 
Female similar but the antennae are shorter, only about as long 
the thorax; flagellum one about 5 times scape two; flag two less 
than half of one, segment 8, 9, 10, 11 about as broad as long; 5 and 
6 twice as long as broad. Palpi segment one very small, and three 
nearly equals the length of two which is equal to four.” 

Type locality: Cranbrook, B. C., Canada. 

Type in Garrett Collection. 
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Penthetria Meigen 

Penthetria Meigen, 1808, Illiger'a Magai. II, 264. 

Eupeitenm Macquart, 1888, Dipt. Exot. Nouv. ou peu Connua I, 86. 

Plecia $pp. of many authora refer to this genua. 

Entirely opaque black species, usually rather thickly covered with 
black hair, especially on stemopleurae, hypopleurae, upper portions 
of propleurae, legs and abdomen. Rostrum not greatly produced, 
much shorter than the length of antennae. Antennae eleven to 
twelve segmented. Legs long and slender, posterior tarsal subseg- 
ments somewhat swollen in the males of most species. Vein R3+4 
horizontal or nearly so in position and elongate compared to Plecia, 
Harpagones lateral in position, rather large and conspicuous ; for the 
most part the genital structures do not show great differentiation 
from a typical pattern. 

The species of the genus are very much alike superficially and the 
genital structures must be relied upon for most specific determina- 
tions. 

Key to New World Penthetria 

(Basefi upon males) 

X. Hind margin of ninth tergum straight or nearly so. .(Mexico) nigerrima (Bellardi), p. 888 


Hind margin of ninth distinctly concave or deeply cleft 2 

2. Ninth tergum deeply, cleft on hind margin, the cleft extending at least two-thirds the 

length of the sclerite 8 

Cleft of ninth tergum not extending over one-third the length of the sclerite 4 


8. Vein normal, without an appendix at base; ninth tergum almost completely 

divided into two plates by the deep clefts of the posterior and anterior margins, only 
a narrow strip of sclerite joins the lateral lobes (hg. 128a) ; harpagones rather short 

and broad (fig. 123b) (Guatemala) distincta n. sp., p. 885 

Vein with an appendix near base; ninth tergum not so deeply cleft (fig. 122b); 

harpagones slender, more elongate (fig. 122a) (Costa Rica) appendicula n. sp., p. 884 

4. Cleft of ninth tergum broadly V-shaped, margins straight (fig. 125a). 

(Mexico) mexicana (Hardy), p. 887 

Cleft U-shaped, margims rounding 5 

6. Harpagones slender, acutely pointed; posterior median margin of ninth sternum de- 
veloped into a pair of strong lobes; sclerotized portion above aedeagus with a small 

niche in middle (fig. 127a) (South America) nigrita Petty, p. 889 

Harpagones more broad, square tipped; posterior median margins of ninth not pro- 
duced; sclerotized portion above aedeagus terminating in a small blunt point in the 
middle (fig. 124a) (North America) heteroptera (Say), p. 886 

Penthetria appendicula n. sp. 

(Plate XXIX, figs. 122a-c) 

This species differs from all known New World Penthetria in being 
more densely haired; vein R,., with an appendix at base; ninth 
tergum deeply cleft on hind margin and harpagones slender. 

Entirely black, densely pilose species. Antennae eleven to twelve 
segmented, rostrum not greatly produced. Mesonotum rather thickly 
covered with long black hairs, scutellum bare or nearly so. Hum- 
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eral ridges very faintly yellowish tinged; propleurae each with a 
very ^nse patch of black hairs on upper portion ; sternopleurae and 
hypoj’eurae thickly covered with long, thin hairs; sternopleurae 
finely rugulose and covered with fine yellow pubescence in addition 
to the long black hairs. All tarsi slender, posterior pair only slightly 
swollen, hind basitarsi almost equal in length to the next three sub- 
segments of tarsi. Wings • Lightly yellow-brown fumose, vein 
with a strong appendix at its base (fig. 122c) ; stigma slightly darker 
than the wing membrane; the third, fourth and fifth costal sections 
are about equal in length. Fork of first and second medial veins 
situated well beyond the r-m crossvein; base of M3+4 about half the 
length of the m-cu crossvein; cubital cell slightly narrowed in the 
wing ynargin by the downward curve of vein CUi. Oenitalia: The 
ninth tergum is about twice as wide as long and deeply cleft, about 
two-thirds its length on hind margin (fig. 122b). Ninth sternum 
moderately concave in middle but with a membranous apex which 
makes the hind margin almost straight. Harpagones slender and 
rather elongate (fig. 122a). 

Length: body, 8mm.; wings, 9-9.4 mm. 

Female. — Aside from sexual characters the female differs in con- 
sistently having twelve segments in the antennae and the mesonotum 
less conspicuously haired. 

Holotype male: Volcan Poas, Costa Rica, April 21, 1916 (A. 
Alfaro). Allotype female: La Carpentera, Costa Rica, April, 1924 
(H. W. Atkinson). One paratype male, same data as holotype; two 
paratypes, one male, one female, same locality and date as allotyi>e 
(W. M. Mann) and six paratype males, San Cristobal, Costa Rica, 
5,400 ft.. May 27, 1928 (F. G. Wallace). 

Holotype, allotype and two paratypes returned to United States 
National Museum; three paratypes returned to the University of 
Minnesota, the rest retained in the Snow Entomologieal Collection. 

Penthetria distincta n. sp. 

(Plate XXIX, figs. 128a-b) 

This species is related to appendicula Hardy but is distinguished 
by its dark fumose wings, lack of appendix at base of fourth vein, 
very deeply concave posterior and anterior margins of ninth tergum 
and shorter more broad harpagones; species not so thickly haired. 

Antennae twelve segmented, wings brown fumose, stigma con- 
colorous with the membrane ; cubital cell widely open in wing mar- 
gin, vein Cui scarcely curved downward at its tip. All tarsi slender, 
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subsegments of hind tarsi but slightly swollen. Male genitalia: The 
ninth tergum is about twice as wide as long, densely haired and al- 
most completely divided into two plates by the clefts of the anterior 
and posterior margins, only a narrow bridge of sclerite joins these 
two lateral plates (fig. 123a). The ninth sternum is moderately 
concave, the posterior lateral margins are rather strongly produced; 
these lobes are slightly undulated on outside margins. Harp‘d gones 
broad, rounding apieally (fig. 123b). 

Length: body, 7-8.7 mm.; wings, 8-9.4 mm. 

Female fits the above description except for sexual characters; 
the hind tarsi are, however, more slender, not at all swollen. 

Holotype male: Antigua, Guatemala, June 24, 1923 (E. G. 
Smyth). Allotype female and five paratypes, four males, one fe- 
male, same data as type (Smyth and D. G. Eisen) ; eleven paratype 
males, Guatemala City, Guat., May 2, 1923 (E. G. Smyth), two 
males, Agama, Guatemala (D. C Eisen) and one male, Volcan Sta 
Maria, Guatemala (Schaus and Barnes). 

Holotype, allotype and ten paratypes returned to the United 
States National Museum, others retained in Snow Entomological 
Collection. 

Penthetna heteroptera (Say) 

(Plate XXIX, figs 124a-d) 

Btbw heteroptera Say, i828, Jour, Acid Nat Sci Phil III, 78. 

Penthetna atra Macquart, 1834, Hist Nat des Ins vol I, 176 

Eupeitenu^ ater Macquart, 1838, Dipt Exot Nouv ou peu Connus I, 86. 

Plena longipes Loew, 1868, Btrl Ent Zeitsch 2, 109-110 

E. ater Macquart was taken from a cabinet name of Serville but 
the original description was published by Macquart. There can be 
little doubt that this is the same genus and species which he had 
previously described as Penthetria atra. 

P. heteroptera is distinguished from related species by the concave 
hind margin of the ninth tergum and the broad heavily sclerotized 
bridge behind the aedeagus. 

Male. — Opaque black, rather thickly black haired species. Head: 
Ocellar triangle very prominent; compound eyes divided into an 
upper and lower portion by a transverse depression near lower one- 
third to one-fourth of the eye. Antennae eleven segmented, includ- 
ing the knoblike tip segment. Rostrum not greatly produced, folded 
beneath the head in normal position. Mesonotum more sparsely 
haired, abdomen very densely pilose. Posterior femora and tibiae 
somewhat clavate, hind basitarsi slightly swollen and almost equal 
to next three subsegments of tarsi in length. Wings smoky brownish 
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to black, stigma black. The distance between the r-m crossvein and 
the fork of Mj and M, is usually about equal to the length of Rs 
from r-m crossvein to fork of main branch of radius, these lengths 
may vary a good deal. Vein CUj curved downward moderately 
toward its apex, somewhat narrowing the cubital cell. Oerdtalia: 
Thickly black pilose, ninth sternum cleft about one third its length 
on li .id margin with a pair of moderate swellings medianly and a 
shallow broadly U-shaped cleft between these; these areas are devel- 
oped into rather strong lobes in nigrita Perty. Harpagones slender 
and gently curved inward, somewhat square at apices, with a small 
acute point above. The genital chamber just above aedeagus is 
sclerotized and distinctive in shape, terminating in a blunt point 
medianly (fig. 124a). The ninth tergum is nearly twice as wide as 
long, with a broad U-shaped concavity on hind margin (fig. 124c). 

Length: body and wings, 7-7.4 mm. 

The female is more ‘sparsely haired and specimens usually show 
more variation in wing venation. Female genitalia: The eighth 
sternum is completely divided into two plates by a narrow median 
membranous area, the posterior margin of these plates is developed 
into a large rounding lobe (fig. 124b). The hind margin of nintli 
tergum is straight or nearly so, the anterior margin is very deeply 
cleft so that only a very narrow strip of sclerite joins the two lateral 
lobes. Cerci elongated (fig. 124d) ; entire genitalia densely haired. 

Type locality: Maryland. 

Type probably lost. 

This species is widely distributed in the Nearctic region north of 
Mexico; it has been identified from the following states and Cana- 
dian provinces: Colorado, Florida, Georgia, Iowa, Kansas, Louis- 
iana, Maine, Manitoba, Maryland, Massachusetts, Michigan, Mis- 
souri, Nebraska, New York, North Carolina, Ontario, Ohio, Penn- 
sylvania, Quebec, South Carolina and South Dakota. 

Penthetria mexicana (Hardy) 

(Plate XXX, figs. 125a-b) 

Plecta mextcanu9 Hardy, 1987, Proc. Utah Acad Sci. XIV, 199. 

This species is related to nigerrima (Bellardi) and to heteroptera 
(Say), it is distinguished from the first by the broadly V-shaped 
cleft on the hind margin of ninth tergum (fig. 125a), and by the lack 
of development of the hind margin of ninth sternum. It is distin- 
guished from heteroptera (Say) by shape of the sclerotized portion 
above the aedeagus and by the broadly rounding harpagones. 

Antennae ten segmented in male, pleurae and sternum of thorax 
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reddish black in ground color, metanotum faintly tinged on the 
margins. Humeral ridges yellowish brown. In all specimens ex- 
amined the cubital cell has been closed, or nearly so at its apex. The 
posterior tarsal subsegments are slightly swollen but not so much 
as in nigerrima, Male genitalia: Ninth tergum much wider than 
long, the V-shaped cleft extending one-fourth to one-third the length 
of the segment. Ninth sternum moderately concave median!^ , hind 
margin without strong median lobes. Harpagones broad, ently 
curved and rounding apically (fig. 125b). Sclerotized portion above 
aedeagus shaped somewhat as in nigerrima. 

Length: body, 7. 2-7. 6 mm.; wings, 7. 4-7. 8 mm. 

Type locality: Guadalajara, Mexico. 

Type in collection of H. J. Rcinhard. 

The writer has identified a series of toptoypes and specimens from 
Tamasopa, San Luis Potosi, Mexico, Dec. 4, 1909 (F. C. Bishopp). 

Penthetria nigerrima (Bellardi) 

(Plate XXX, figs. 126a-b) 

Ptecia nigerrima Bellardi, 1869, Saggio di Dit. Mea. I, 14-16. 

Plecia coatahs Walker (nec Wiedemann), 1858, Trans. Ent. Soc. Lond. V., 422. (Syn. 
by Edwards). 

This species is related to heteroptera (Say) and is most conven- 
iently separated by use of genital characters. The wings are most 
consistently yellow-brown fumose instead of blackish; the humeral 
ridges arc usually yellowish tinged and the hind metatarsi more dis- 
tinctly swollen, about equal in width to the tip of tibiae. The al- 
most straight posterior margin of ninth tergum, the shape of the 
harpagones, ninth sternum and sclerotized portion above aedeagus 
will distinguish it. 

Male genitalia: Ninth tergum wider than long, hind margin 
straight or nearly so (fig. 126b) . Posterior median margin of ninth 
sternum developed into a pair of moderate lobes, hafrpagones broad 
and rounded apically. Sclerotized portion above aedeagus char- 
acteristically developed into a pair of slender lateral wings (fig. 
126a). 

The female genital structures compare with heteroptera (Say) ex- 
cept that the ninth tergum is divided into two lateral plates, not 
joined by a narrow strip of sclerite. 

Length: body, 6.7-8 mm.; wings, 7.4-9.2 mm. 

Type locality: Orizaba, Mexico. 

Type at the Paris Museum. 
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The writer has studied topotypic specimens, also specimens from 
the following localities in Mexico: Mexico City (O. W. Barrett) ; 
Cuautla, Jime 3, 1922 (E. G. Smyth) ; Coapa D. F., Aug. 29, 1922 
(E. G. Smyth) ; Hocomilco, April (W. M. Mann) ; Envir de Guadal> 
ajara, Estat de Jalisco, 1901 (M. Diguet) ; Cordoba, Dec. 17-Jan. 15, 
1907-1908 (Fred’k. Knab). 

Penthetria nigrita (Perty) 

(PUte XXX, Bgs. 12Ta-b) 

Penthetria nigrita Perty, 1880, Delectus Anim. Articularotum. 

The description of nigrita is insufficient to positively identify the 
species, however, if Perty actually had a Penthetria before him there 
can be little doubt but that it was the common South American 
species. 

Following is the original description: 

“Aterrima, opaca; alis infuscatis, venis obscurioribus. Lg. 3'". 
Latit. alar, expans. lO^i"'. 

“Habitat in Provincia Piauhionsi. 

“Magnitudine et statura Penthetriae holosericeae Meig. cui valde 
affinis videtur, quam vero ipsam non vidi. Toto atra, opaca, abdom- 
inis dorso parum nitidulo. Alae pracsertim ad basin, ubi venae con- 
currunt, infuscatae, venis et membrana juxta vennae obscurioribus. 
Halteres et pedes atri.” 

This species is inseparable from the North American heteroptera 
(Say) except by genital characters and g(‘ographic di.stribution. The 
median lobes of the ninth sternum are more strongly produced, the 
median cleft more narrowly U-shaped and deeper and the harpa- 
gones are more slender and acute at their apices; the sclerotized 
portion behind the aedeagus has a small incision at apex (fig. 127a). 
The ninth tergum is wider than long with a broadly U-shaped con- 
cavity on hind margin, extending about one-third its length (fig. 
127b). 

Length of male: body, 7.4-8 mm.; wings, 9-9.4 mm. 

Length of female: body, 8-8.7 mm.; wings, 7.4-10 mm. 

Type located in the Zoological Museum at Munich. 

The writer has identified this species from the following localities 
in South and Central America: 

Bolivia: Germain (Lichtwardt). 

Brazil: Sao Paulo. 

Colombia: ac. 33501 (Felipe Ovalle Q.) ; Bogota, March 25- June 
21, 1934-1937 (Apolinar, Bequaert, Peterson, Osorro); Quatiquia 



390 


The University Science Bulletin 


R., Villaviceneio, Nov.-Dee. 1914 (Dr. A. Balfour) ; Guarini (Peter- 
son). 

Ecuador: El Angel, 3000 ft., 1903 (P. Rivet) ; Minza Chica, V. 
Tungurahua, 3750 M., 2-14-IV, 1939 (F. M. Brown) ; Pichincha 
Prov., 3000 M., XI-5, 1938 (F. M. Brown); Uyambicho, XI-18, 
1938, 2700 M. (F. M. Brown) ; Tungurahua, Banos 1600-1900 M. 
(W. M. MacIntyre). 

Peru: Huacapistana, Rio Tarma, 1-2, June, 1920 (Cornell Uni- 
versity Exp. Lot 569). 

Venezuela: El Junquito, D. F. Jan. 15, 1939 (G. V. Berthier). 

Plecia Wiedemann 

Plecm Wiedemann, 1828, Augaereurop, Zweiii. Ins., 1, 72. 

Khinoplecia Bellardi, 1859, Mem. Roy. Ac. Sci. Torino (2), 19, 216. 

Penthera Philippi, 1866, Verb. Zodl.-Bot. Ges. Wien. 68, 603. 

The species of this genus vary a great deal in color and size, from 
opaque black or cinereous to partially or chiefly shining rufous and 
from a body length of 2.1 mm. to 12.0 mm. Species usually rather 
sparsely haired on mesonotum and pleurae although some may be 
entirely covered with dense black pile. The rostrum, sclerotized 
portion of face below eyes, is short to greatly produced. In the 
subgenus Rhinoplecia the rostrum is developed about as long or 
longer than the length of the antennae. This character is considered 
of minor importance and several species such as curvistylata Hardy, 
maura Walker, and seminitens Edwards appear to be on the border- 
line between Plecia (Rhinoplecia) and Plecia (Plecia). The num- 
ber of antennal segments varies from seven to twelve, the females 
often having one more segment than the males. The legs are slender, 
elongate, usually black and thickly haired. Wings hyaline to 
blackish fumose, the radial sector forks beyond the radio-medial 
crossvein, the anterior branch (R,,,^) is short and rather vertical in 
position. The best specific characters are found in the male genital 
structures. The shapes of the ninth tergum and sternum are dis- 
tinctive. The female genitalia also show speeific characters but just 
how diagnostic these are has not been thoroughly worked out; this 
is the first comparative study of the female structures that has been 
made. 

This genus is allied to Crapitula and Penthetria but is distin- 
quished by the wing venation and the position of the male harpa- 
gones. The short, almost vertical vein Rj.^ and the more vertical 
harpagones will separate Plecia; the ninth segment and genital ap- 
pendages show much greater differentiation than in the related 
genera. 
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While studying the Plecia the writer has examined large numbers 
of specimens from many geographical regions in South, Central and 
North America which fit perfectly the original descriptions of sev- 
eral apparently well founded species. These have always been 
placed with a query because of the noticeable generality of their 
definition and the wide geographical range over which they extend. 
The most notable in this group are Plecia confusa Loew, P. rufi^ 
thorax Walker, P. bicolor Bellardi and P. collaris Fabr. Plecia con- 
fusa Loew was long known as P. ruficollis Fabr., Wiedemann iden- 
tified specimens as this from Brazil. A few years later H. Loew 
stated that it was very unlikely that the South American species 
could be the same as that from Africa and proposed the name con- 
fusa for it. Since that time this name has been used to indicate 
those specimens having a short rostrum and the thorax entirely 
rufous, even including the North American specimens under this 
name. Study of the male genital structures through this series 
proved that it is actually a complex of many species; this has also 
proved to be the case in the rufithorax, bicolor and collaris groups. 
These important structures have received but little attention in the 
Plecia and this accounts for the ‘^lumping'’ of well defined species. 

The genus is almost world wide in distribution although the larger 
share of species are confined to the tropical regions. Only two 
Plecia {americana Hardy and nearctica Hardy) arc known from 
America north of Mexico. 

Genotype: Hirtea fulvicollis Fab., 1828, Auss. Zweifl. Ins. 1, 72. 

Key to PLEaA 

(Baited largely upon males) 

1. Thorax polished, at least on the dorsum, sometimes with thice to foui sliimng vittae, 

or dorsum rufous and pleurae black 2 

Thorax subopaque to gray dusted, if suhshining the notum is at least lightl> pruinose, 
pleurae usually concolorous with dorsum 12 

2. Mesonotiim with three to four shining stripes which aio distinctly separated by opaque 

or dusted longitudinal lines, usually black species 3 

Mesonotum not divided into stripes by opaque lines, iisuullv at least m part rufous, U 

8. Wings smoky with a conspicuous pale yellow fascia across the middle; ninth sternum 
of male genitalia very large and extending around to the dorsal portion of the seg- 
ment 8a pictipennin Edwards, p. 426 

Wings uniformly fumose or chiefly hyaline, ninth sternum not so develoi>cd 4 

3a. Stripes of mesonotum shining black pictipennis pirtipennU Edwards, p. 426 

Shining stripes of mesonotum reddish pictipennia rufovittata Edwards, p. 427 

4. Harpagones of male genitalia not bilobed 6 

Harpagones bilobed • • • 8 

6. Inner (lowfer) lobe of each harpago much smaller than outer and below it (fig. 
160 b). Harpagones slender from lateral view with only one lobe visible (fig. 160b); 
sternum with a U-shaped median cleft; median process of ninth tergum projected 

beyond posterior nrmrgin of segment peraimili* Hardy, p. 424 

Inner lobe projecting on the same level or above outer, almost as strong; sternum with 
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a broad flat topped median development (fig. 174a). Harpagones broad from lateral 
view, both lobes visible (fig. 174b). Median process of tergum not so developed. 

ieminitens Edwards, p. 487 

6. Three longitudinal stripes on mesonotum, middle stripe undivided: ninth tergum not 

cleft on hind margin (fig. 166a); harpagones broad nitidicoVit Edwards, p. 420 

Four stripes on mesonotum, median stripe di\ided by a thin gray line; harpagones 
more narrow 7 

7. Rostrum developed twice as long as the antennae, much longer than the head ; ninth 
tergum of male cleft almost half its length (fig. Iflfid). 

(Mexico) quadrivittata Williston, p. 480 

Rostrum little if any longer than the antennae; ninth tergum only slightly concave 
on hind margin and with a median process 8 

8. Ninth tergum of male with a pointed median process, posterior lateral margins nar- 

row (fig. 166a) ; harpagones long and slender (fig. 166b). (Some males of this species 
may run here, all females observed have been entirdy opaque). ,punet%data Hardy, p. 420 
Ninth tergum with a broad square topped median process, margins not produced 
(fig. 180d). Harpagones with a long, slender, inward projecting beak as seen from 
lateral view (fig. 180o) avicephalifonna Hardy, p. 806 

9. Dorsum of males chiefly shining black, thorax of females rufous; small species 

(body 2.1-8.6mm.; wing 2.6-4 mm.) 10 

Sexes not dimorphic, at least the dorsum chiefly rufous, larger species 26 

lU. Mesonotum finely shagreened, ninth sternum of male with a pair of blunt processes 

on posterior margin rugota Hardy, p. 436 

Not possessing the above characters, very minute species 11 

11. Ninth tergum of males deeply cleft, dorsum of male entirely black, edwardti Hardy, p. 408 
Ninth tergum but slightly concave, margins of mesonotum of male rufescent. 


rufimarginata Hardy, p. 433 


12. At least posterior half of mesonotum yellow to rufous 39 

Thorax chiefly black in ground color, at least on dorsum (.marginata Edwards has a 
narrow border of orange on mesonotum and reddish pleurae and abdomen) 13 

13. Thorax distinctly gray pruinose 34 

Thorax subopaque to dull black, not distinctly grayed 16 


14. Ninth sternum of male developed into two long armlike processes on hind margin, 

harpagones median in position (fig. 164a) pruinosa Hardy, p, 428 

Not so developed 15 

J5. Ninth sternum concave in middle on hind margin, posterior lateral margins not de- 
veloped (fig. 148a) lateralis Hardy, p. 413 

Ninth sternum with a median development, posterior lateral margins produced (fig. 

grisea Edwards, p. 410 

16. Wings yellow-brown to black fumose along the veins, hyaline in the middle of the 

cells 

Wings more evenly fumose, not contrasting hyaline in middle of cells 18 

17. ^utellum black, ninth tergum of male deeply excavated on posterior margin (fig. 
168b), lobes of posterior lateral margins of sternum rounded (fig. 163a). 


plagiata Wiedemann, p. 427 

Scutellum bright carange, ninth tergum deeply excavated on anterior margin only 
gently concave on posterior margin (fig. 170a); posterior lateral margins of sternum 
square tipped (fig. 170b) rujiscutella Hardy, p. 433 

18. Head and body rather thickly black haired; ninth sternum very irregular on hind 
margin, with three pairs of lobes besides a median moundlike development, median 

pair of lobes finely toothed on inner margins (fig. 164o) nigra (Philippi), p. 410 

Species not so hairy, hypopygium different 19 

19. bmall species, length of wmg 4.3-6. 8 mm. ; ninth tergum produced on posterior 
median and lateral margins (fig. 166a) ; entire notum minutely punctulated. 


punctidata Hardy, p. 429 

Larger species, not as above 20 

20 . Wings pale, yellowish to gray 21 

Wings chiefly brown to black fumose 22 

21 . Mesonottim black, except around margins; pleurae and abdomen leddish. 


marginata Edwards, p. 417 

Entirely black, face scarcely produced below eyes, hind margin of ninth sternum 
with two pairs of well developed lobes (fig. 166a). Ninth tergum with a sharp tri- 
angular process in middle on hind margin (fig. 156b) nitidipes Edwards, p. 421 
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22 . 

28. 

24. 

26. 

26. 

27. 

28. 

20 . 

30. 

31. 

32. 

33. 

34. 
36. 

36. 

37. 

38. 

39. 


Costal margin sharply contrasting with the rest of wing 28 

Costal margin f6r the -most p)art ccmcolorous with rest of wing, or \but tfljghtly 

darker 24 

Costal margin bright yellow coitalis Wiedemann, p. 404 

Costal mai^n black imperialU Sohiner, p. 411 

Humeral ridges, scutellum and margins of ninth sternum strongly produced (fig. 

impUoM Hardy, p. 412 

Entirely black species, posterior lateral margins of sternum not produced (fig. 162a). 

maura Walker, p. 417 

Entire thorax yellow to rufous; ninth terguin of male with a slitlike invagination in 

middle on hind margin (fig. 140c)... ecuadorenaia micana Hardy, p. 407 

Dorsum of thorax chiefly rufous, pleurae entirely black; tergum of male without nar- 
row slitlike invagination 26 

Anterior portion of notum with a conspicuous black or dark brown area, (collaris 

group) 27 

i^tire dorsum rufous (bicolor group) 80 

Ninth sternum with a pair of median processes on hind margin, with a small U- 
shaped cleft between; harpagunes two lobed as seen from lateral view (fig. lS3c), 
ninth tergum with a blunt process in middle (Brazil, Paraguay, Bolivia, Panama). 

coUaria Fabricius, p. 401 

Without the above combination of characteis 28 

Ninth sternum with a laige, blunt median development on hind margin, ninth tergum 

without median process 20 

Ninth sternum gently concave on posterior maigin (fig. 184b), ninth tergum with a 

blunt median lobe (fig. I34c) (Brazil) bratilana Hardy, p. 400 

Harpagones large and obtuse, ninth steiniiin extending greatly beyond bases of harpa- 
gonea (fig. 149a). (Atypical specimens may tun here). .(Brazil) Itndneri Edwards, p. 414 
Harpagones rather small, narrowly i>ointed; ninth steinum not greatly developed 

(fig. 178a) (Honduras, Mexico) uberta Hardy, p. 441 

Posterior margin of ninth teigum developed into two long aims which extend in- 
ward toward the genital chamber (fig. 132c). Harpagones each with two strong sharp 

teethlike developments on inner side (fig. 132a) (Mexico) bicolor Bellardi, p. 398 

Not with the above characters 81 

Harpagones simple, without secondary lobes 32 

Harpagones with two or three lobes 87 

Aedeagus with a pair of accessory lobes which project outward from above the ninth 
sternum, very conspicuous from ventral view (fig, 169c). .(CJuba) perplexa Hardy, p. 428 

Without such developments 88 

Posterior median margin of ninth sternum strongly developed, harpagones slender but 

blunt (fig. 139a) (Ckdombia) diaparia Hardy, p. 406 

Not as above 84 

Ninth sternum with an acute median process (fig. 160b) (Brazil) lopeai Hardy, p. 416 

Without median process 86 

Posterior median margin of ninth sternum with two pointed lobes, harpagones serrate 

on inner maigins as seen from ventral view (fig. 176a) aerrata Hardy, p. 488 

Not with these characters 8® 

Harpagones slender and sharply curved inward (from lateral view) (fig. 137b), pos- 
terior margin of ninth tergum gently concave (fig. 137d). small spiecies. 

(Mexico) curviatylata Hardy, p. 406 

Harpagones broad and stout (fig. 180a), only a small concavity on posterior margin. 

(Brazil) vittata Wiedemann, p. 442 

Harpagones with only two lobes 8® 

Harpagones with three lobes as seen from a lateral view (fig. 177b). 

(British Guiana) trilobata Hardy, p. 440 

Only one arm of the harpago visible from ventral view, ninth sternum not developed 
on posterior lateral margins (fig. 168). .(Mexico, North America) neoreftea Hardy, p. 418 
Both lobes visible from ventral view, posteiior lateral margins produced (fig. 181a). 

(Costa Rica) biarmata Hardy, p. 807 

Thorax entirely yellow to rufous .W * *•’ 

Pleurae and anterior portion of noturn black lindnen Edwards, p. 474 


11—4327 
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40. Ninth tergum greatly developed into two large clasperlike lobes; tergum almost com- 
pletely divided in middle (fig. 186c). Rostrum short confusa Loew, p. 402 

Tergum not so developed; rostrum usually longer than the head ^I 

41. Ninth tergum with a distinct slitlike invagination in the middle on posterior margin, 

inner margins almost contiguous (fig. 140c) 

Inner margins distinctly separated or without such an invagination 48 

48. Posterior median margin of ninth sternum with a strong toothlike process; harpa- 

gones rather simple (fig. 140a) .ecuadorensia Hardy, p. 406 

No such sharply pointed process in the middle of rtinth sternum; harpagoncs greatly 

developed, very irregular in shape (fig. 181d) xenia Hardy, p. 448 

48. Posterior median margin of ninth sternum with one or more distinct processes or 

developments, at least with a moundlike gibbosity in middle 44 

Without such developments - 

44. With two such processes, sometimes a somewhat membranous development between 

these 46 

With only one median process or with a moundlike, sometimes membranous, swelling 

in middle 48 

46. Two long armlike developments from middle of ninth sternum (fig. 167c); only a 
small V-shaped excavation on posterior margin of ninth tergum (fig. 167b). 

panamaenm Hardy, p. 422 


Median processes not so developed 46 

46. Ninth tergum deeply cleft, more than half its length; median processes of sternum 

not divided apically, harpagones more narrowly pointed 47 

Ninth tergum gently concave, cleft less than half its length (fig. 138b); median 
processes divided apically, harpagones more blunt apically biformis Hardy, p. 899 

47. Cleft of tergum broad (fig. 147c); harpagones narrow, posterior lateral margins of 

sternum developed into clublike processes (fig. 147a) incurvtUa Hardy, p. 418 

Qeft narrow (fig. 161d); harpagones more broad, posterior lateral margins not so 
developed (fig. 161a) maculata Hardy, p. 416 

48. Harpagones bilobed (fig. 128c); ninth tergum with a V-shaped indentation on hind 

margin, anterior' margin of segment greatly excavated (fig. 128d). . . .ofoens Curran, p. 895 
Harpagones without a secondary lobe 49 

49. Ninth tergum with only a small V-shaped cleft in middle on hind margin, or with 

but a slight indentation 60 

Tergum moderately concave to angulate on hind margin 61 

60. Ninth sternum deeply cleft, harpagones small (fig. 129d) americana Hardy, p. 895 

Sterna produced into a clavate process in middle, harpagones rather large and irregu- 
lar (fig. 179a) varabilia Hardy, p. 441 

51. Median process of ninth sternum blunt and rounding apically, somewhat mem- 
branous 52 

Median process developed into two prominences apically, with a median depression, 

the process may be quadrate in outline 51a rufithorax Walker, p. 484 

61a. Tergum gently concave on posterior margin (fig. 172d). 

rufithorax concava Hardy, p. 486 

Cleft of tergum with almost straight sides, scarcely rounded (fig, 171b). 

rufithorax rufithorax Walker, p. 434 

62. Tergum with a strong pointed process in middle on hind margin (fig. 161b), harpa- 


gones small (fig. 161a) pertinena Hardy, p. 426 

Tergum without such a development 63 

68. Bottom of cleft on hind margin of tergum straight (fig. 167c) rectiora Hardy, p. 431 

Bottom concave or with small convexity in center 54 

64. Tergum with a slight convexity in the middle of the broad concavity (fig. 143d); 

harpagones rather narrowly pointed (fig. 143e) gibboaa Hardy, p. 409 

Without such a median convexity (fig. 168d); harpagones not so sharply pointed 

(fig. 168c) roatellata Loew, p. 482 

66. Ninth tergum moderately cleft 66 


Never more than small V-shaped cleft on hind margin of tergum, or without cleft, 68 

66. Tergum with a prominent median process on hind margin; harpagones small 67 

Tergum without such a development, cleft broad and flat bottomed, rectiora Hardy, p. 481 
'^67. Tergum with a more U-shaped concavity, median process well developed and stout 
(fig. 161b); bases of harpagones as wide as lobe of posterior lateral margin of ninth 
sternum (fig. 161a) pertinena Hardy, p. 425 
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Hind margin of tergum more V-shaped, median process smaller, more spinelike (fig. 

168b); harpagones very small (fig. 168a) parvittylata Hardy, p. 428 

Sternum cleft on hind margin 69 

Sternum broadly convex on hind margin, harpagones very irregular (atypical speci- 
mens may run here) xenia Hardy, p. 443 

Tergum with a small V-shaped indentation (fig. 129c) ; sternum cleft almost one-half 
its length (fig. 129d) (some atypical specimens of this species run out here). 

atnerieana Hardy, p. 895 

Tergum developed into a slight triangular point medianly (fig. 138d); ninth steinum 
with a small median cleft (fig. 138c) dentata Hardy, p. 406 

Plecia (Plecia) alacris Curran 

(Plate XXX, figs. 128a-d) 

Plecia alacria Curran, 1934, Bull. Amcr. Mus. Nat. Hist. LXVI, 310, 811. 

Male. — Head: Rostrum shorter than the head and scarcely visi- 
ble except from underneath. Thorax: Entirely yellow-orange on 
the mesonotum, pleurae slightly darker with a few indistinct brown- 
ish markings. Legs and abdomen black with black hair. Wings: 
Brownish yellow fumose, costal cell and stigma slightly darker, 
veins brown. Humeral crossvein and branch of radial sector (vein 
R,.,) oblique, slanting straight into the costa (fig. 128a). The fork 
of the veins Mj and , situated before basal one-third of the distance 
from the radio-medial crossvein to the fork of the radial sector and 
before the end of the subcosta. Vein Ri., runs somewhat parallel 
with the costa through the stigmal area. Halteres with black knobs, 
stems pale. Genitalia: Ninth sternum very short in proportion to 
its width, almost twice as wide as long, slightly longer on the lateral 
margins; posterior median margin of segment with a large blunt 
development (fig. 128b). Harpagones appearing simple from ven- 
tral view, only one rather acutely pointed lobe visible. From a 
lateral view a second, lower lobe is visible; this lobe is strong, tooth- 
like and projects inward (fig. 128c). Ninth tergum with a small V- 
shaped excavation on the hind margin and another deeper concavity 
on the anterior margin, the two median points almost dividing the 
segment into two parts (fig. 128d). 

Length: body, 6-6.5 mm.; wing, 6.5mm. 

Female unknown. 

Described from British Guiana, type in American Museum. 

The writer has examined a paratype male, also one male from 
Paraguay. 

Plecia {Plecia) americana Hardy 

(Plate XXX, figa. 129a-d) 

Pleda atnerieana Hardy, 1940, Journ. Kan. Ent. Soc. 18; 18-16. 

This species is related to confma Loew but is of smaller sise, the 
antennal segments are more compacted and the develc^ment of the 
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ninth sternum and tergum will distinguish it. Following is the origi* 
nal description of the male hypopygium: 

*^Male genitalia: Ninth sternum deeply concave on posterior mar- 
gin, cleft about one-half the length of the segment, with a mem- 
branous mound in the middle; posterior lateral margins moderately 
produced; harpagones very small (fig. 129d). Ninth tergum broad, 
with a small V-shaped excision in the middle on the hind margin 
(fig. 129c). 

Male length : body, 4.5-5.3 mm. ; wings, 5-6 mm. 

Female genitalia: The eighth sternum is develoi>ed into a pair of 
strong, heavily sclerotized lobes joined by a comparatively narrow 
bridge medianly at the anterior portion of the segment (fig. 129a). 
Ninth tergum narrow, about one-fourth as long as wide, on lateral 
margins; posterior margin almost straight, very slightly concave. 
Cerci large and round, densely covered with strong bristles and 
hairs (fig. 129b). Lateral margins of ninth tergum greatly de- 
veloped and curved inward giving support to the walls of the 
genital chamber. 

Length: body, 5-6 mm.; wings, 7mm. 

Type locality: Florida. 

Type in the United States National Museum collection. 

This species is known also from Georgia, Mexico, North Caro- 
lina, South Carolina. Texas and Alabama. 

Plecia {JRhinoplecia) avicephaliforma Hardy 

(Plate XXX, figs 130a-d) 

Plecta avicephaliforma Hardy, 1<)40, Joum Kan Ent. Soc 13, 16. 

Following is the original description: 

^^This species is related to qmdnvittata Williston in having four 
shining stripes down the mesonotum, the median stripe being divided 
by a narrow gray line. It differs from this species in having the 
rostrum shorter than the head; the scutellum opaque (shining in 
quadrivittata) ; vein R 2+3 (R 8 ^ 4 ) curved or bowed before entering rhe 
costa. The male genitalia is very distinctive, as is pointed out in 
the description ; the specimens are also slightly smaller. 

^^Male, — Entire black species. Head: Antennae nine segmented, 
the segments short and compressed; rostrum about equal to the 
antennae in length, shorter than the head. Thorax: Opaque, lightly 
pruinose, except for shining stripes on dorsum; upper portions of 
sternopleurae with sparse brownish hairs, mesonotal furrows and 
margins of notum with scattered yellowish hairs. Legs and abdo- 
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men with brown to black pile. Wings: Brownish fumose, veins dark 
brown, stigma but slightly darker than membrane; vein R, ends at 
about two thirds the distance from end of subcosta and R,,, (R,**), 
vein R,+g (Rg+g) strongly curved into the costa (fig. 130a). Radio- 
met J crossvein situated at about the middle of the distance from 
the ra-cu crossvein and the fork of media. 

“Male genitalia: Sternum rather broad, developed apically into 
two pairs of small lobes, the lateral pair larger more rounding, the 
median pair small, sometimes scarcely divided and simulating a 
single development (fig. 130b). Harpagones simple, with a long 
beaklike tooth projecting inwardly (avicephaliform) as seen from 
a lateral view (fig. 130c) ; scarcely visible from ventral view. 
Tergum gently concave with a broad flat topped development 
medianly (fig. 130d) . 

“Length: body, 3.3-3.7 mm.; w'ings, 4 mm. 

“Female unknown.” 

Type locality: Diamantina, Minas Geraes, Brazil. 

Type in Cornell University Collection. 

Plecia (Rhinoplecia) biarmata Hardy 

(Plate XXX, figa 131a-b) 

Plecia (Bhttioplftia) biarmata Hardy, 1942, Can Knto LXXIV, 10 >-100 

^^This species is related to bicolor Bellardi and cannot be separated 
from that species without w^e of the male genitalia. The fork of 
the Rs arises at the end of vein R^.o; R 3+4 arises vertically for a short 
distance than slants gradually into the costa in the male, more 
obliquely in female. These characters may be variable and would 
not present a convenient means of separation. 

''Male Genitalia: The genitalia of this species are extremely di- 
versified, the ninth sternum is very broad, with a medial projection 
wdiich is concave on its posterior margin. The claspers are large 
and divided into two well developed lobes visible from above; the 
outer arms being more stoutly developed (fig. 131b). The ninth 
tergum is gently concave on its posterior margin (fig. 131a). 

"In the female the metapleurae, hypopleurae, ptero and propleurae 
are rufescent tinged; the antennae are eleven segmented, with the 
segments rather compressed. 

"Length: male, body, 4.5 mm.; wings, 4.7-5 mm. 

"Female, body 5 mm.; wings, 6-6.5 mm.” 

Type locality: Crontena, Costa Rica. 

Type in Cornell University collection. 
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Plecia (Rhinoplecia) bicolor Bellardi 

(Plate XXX, figs. 132a-e) 

Plecia bicolor Bellardi, 1869, Saggio di Ditterologia Messicana, pt. 1, 16. 

Male. — Head: Rostrum developed to form a beak, longer than 
the head and extending backward beneath the face. Antennae 
nine segmented, brown to black with a slight yellowish tinge at the 
base of the segments; segment three equal to the first two in length, 
other segments more nearly equal. Ocellar tubercle very prominent, 
as is the case in most species of this genus. Compound eyes divided 
into upper and low'er portions by a slight indentation of the lower 
third or fourth. Thorax: Dorsum bright orange, with three longi- 
tudinal grooves which converge slightly before the scutellum. 
Pleurae velvety brown to black. Halteres brownish black. Legs: 
Slender, brownish black with dense, short black hair. All femora 
and posterior tibiae straight or nearly so. Basitarsi about equal in 
length to the next three tarsal subsegments, pulvilli yellow. Wings: 
Brownish yellow fumose, costal cell brown, stigma not noticeably 
differentiated. Fork of third vein arising before the end of second 
vein, slanting rather sharply toward the costa. Fork of the fourth 
vein but little before the middle of the base of vein M 3+4 and fork 
of the third vein. Cubital cell widely open. Abdomen: Subopaque 
brownish black with dense dark hairs. Genitalia: Ninth sternum 
narrowing posteriorly with a rounding concavity on the posterior 
margin (fig. 132b). Claspers very broad and irregularly toothed on 
the inner margin, two large sharp pointed teeth above and several 
below as seen from a lateral view (fig. 132a). The claspers are 
folded down in their normal position so they are somewhat difficult 
to see from a ventral view. Ninth tergum developed on its hind 
margin into two long armlike projections, these fold toward the 
genital chamber in their normal position so the tergum must be 
tilted up slightly to see them (fig. 132c). 

Length: body, 4 mm.; wing, 4.5 mm. 

Female. — Other than in the secondary sexual characters and 
slightly larger size the female does not differ a great deal from the 
male. Genitalia: Eighth sternum produced into two pairs of strong 
posterior lobes, the outer lobes are rounded apically, the inner pair 
are elongated, slender and greatly curved outwardly; these processes 
arise from the upper portion of the sternum. The eighth sternum is 
deeply cleft medianly with only a narrow strip of sclerite joining 
the two plates at their bases. This cleft broadens posteriorly and 
the margins are straight (fig. 132e) . Ninth tergum deeply U-shaped 
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on hiiid margin, this cleft extends three fourths the length of the 
terguni. The cerci are elongated and slender (fig. 132d). 

Length: body, 5 mm. ; wing, 6.3 mm. 

Type located at University of Turin. 

Specimens examined from the type locality of the species, Cordova 
(Cordoba) and Orizaba, Mexico (Frederick Knab), also Teapa, 
Tabasco, Mex., Jan., 1903, and Barro Colorado Isld., Canal Zone, 
Feb. 18, 1929 (C. H. Curran). 

Plecia (Bhinoplecia) biformis Hardy 

(Plate XXXI, figa ISSa-d) 

Plecta (Rhinoplecxa) biformta Hardy, 1942, Can. Ento. LXXIV, 106. 

^This species is related to rufithoraxW Si\ker by having the thorax 
entirely rufous and the rostrum produced longer than the length of 
the antennae. The genitalia also show relationship but the specific 
characters are very pronounced in both sexes. 

*^Male genitalia: The posterior lateral margins of the ninth sternum 
are not produced and the hind median margin is developed into two 
prominent lobes, each is divided at its apex, a V-shaped cleft 
separates the two developments (fig. 133a) ; the sternum is slightly 
grooved longitudinally down the middle. The harjiagones are 
strongly produced on upper apical edges and each is developed into 
a sharp pointed tooth below. The upper lobe is much larger, more 
obtuse while the lower is smaller more acute, instead of the lower 
portion of the apex being the more strongly developed as in ru/i- 
thorax. The ninth tergum is much shorter than the sternum and 
rather deeply concave on posterior margin, posterior lateral mar- 
gins rather acutely pointed, not so rounding as in rufithorax. The 
bottom of the cleft has a slight membranous portion and the margins 
are covered with dense short hair (fig. 133b). 

'‘Length: body, 4.5-5 mm.; wing, 5.5 mm. 

Female genitalia: The eighth sternum is developed into a pair of 
median lobes on hind margin, with a deeply V-shaped cleft between; 
this cleft extends nearly half the length of the segment. Posterior 
lateral margins broadly rounding, covered with dense fine hairs on 
the sides; the sternum is almost twice as wide as long (fig 133c) and 
differs from rufithorax in the development of the posterior margin. 
The ninth tergum has a broad troughlike cleft extending half the 
length of the segment, the lateral lobes are rather square-topped 
(more undulated in rufithorax) and are densely covered with fine 
hair. Cerci broad and rounding (fig. 133d). 
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“Length: body, 7 mm.; wing, 7.5-8 mm,” 

Type locality: Trinidad. 

Type in the Snow Entomological Collection. 

Plecia {Rhinopkcia) brazilana Hardy 

(Plate XXXI, figa. 134a - 9 ) 

Plecia (Rhinopleciay brazilana Hardy, 1942, Can. Ento. LXXIV, 106-107. 

'This species is related to collaris Fab. by having the anterior por- 
tion of the dorsum blackish. It is distinguished from other species 
in this complex by having the posterior margin of the ninth sternum 
concave and by the blunt median lobe of the ninth tergum. 

"Male. — Head: Rostrum greatly produced, almost twice as long 
as head and about three times as long as the antennae. Antennae 
yellow-brown to dark brownish, composed of nine segments. Com- 
pound eyes divided by a transverse groove at about lower one-third. 
Thorax: Dorsum rufous with a dark brown to black discoloration 
on the anterior portion in the middle, pleurae reddish brown to 
black, muck darker in color than the dorsum. Sternopleurae shin- 
ing on the lower halves, pleurae otherwise subopaque. Stems of 
halteres reddish to slightly brownish, knobs brown. Legs: Bases of 
femora yellowish, verging into rufiscent brown apically, legs other- 
wise brown to black; pile short, dense and black. Basitarsi about 
equal to the next three subsegments in length. Wings: Brownish 
fumose, anterior branch of radial sector arising slightly be- 

yond the end of R 1+2 and extending almost vertically into the costa. 
Fork of media arising at about one third the distance between the 
r-m crossvein and the fork of the Rs. Cubital cell widely opened 
(fig. 134a). Abdomen: Faintly shining on the venter, opaque above. 
Genitalia: Ninth sternum rather broad with a moderate concavity 
on the posterior border in the middle, developed into a heavily scle- 
rotized point on each posterior lateral margin. Claspers simple, 
bluntly pointed and slightly curved outward (fig. 134b). Ninth 
tergum somewhat divided into two portions by a V-shaped groove 
in the middle on the posterior margin, out of which arises a blunt, 
almost square-topped development (fig. 134c). 

Length : body, 3.8-4 mm. ; wing, 4.6-4.8 mm. 

"Female. — Differs in having the rostrum even more elongate, the 
femora are more yellow basically, arises vertically for a very 
short distance, then slants obliquely into the costa. Antennae 
eleven-segmented. 

"Length: body, 4.3 mm.; wings, 5.4mm.” 
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Type locality: West Border, Matto Grosso, Brazil. 

Type in United States National Museum. 

Plecia {Rhinopleda) collaris (Fabricius) 

(Plate XXXI, figs. 185 a -e) 

Htrtea collaria Fabricius, 1806 , Syst. Ant. 64 . 

The type of this species has apparently been lost and the species 
is unindentifiable from the original description. The common South 
and Central American species of the collaris group is no doubt what 
Fabricius had before him; this is described here. 

The complexity of the male harpagones and development of the 
ninth sternum makes this species easy to recognize. The black spot 
on the dorsum of the thorax is also more extensive than in other 
members of the group. 

Male. — Head: Rostrum developed longer than the antennae and 
folded beneath the face. Antennae eight segmented, scape yellow, 
other segments black. Thorax: Mesonotum bright orange with a 
large dark brown to black spot covering the anterior one-third of 
the dorsum. Humeral ridges yellowish. Pleurae brownish, tinged 
with rufous. Stems of halteres reddish, knobs brown. Legs and 
abdomen brown to black. Wings: Yellowish fumose, slightly brown 
costally, veins and stigma brown. Vein R 8+4 (fork of third vein) 
arising beyond end of R^+j^ the lower one-half of the vein vertical, 
the apical portion slanting rather abruptly into the costa. Fork of 
Mj and 2 at about one-third the distance from basal portion of M 3,.4 
to the fork of the Rs. Genitalia: Ninth sternum slightly wider at 
bottom, gradually slanting toward the apex, terminating in a bilobed 
projection. Harpagones very broad and irregular; seen from above 
as a stout dorsal development, and a basal, slightly pointed process 
(fig. 135e). From a lateral view the claspers appear to be bilobed 
(fig. 135c), the upper lobe more broad and beaklike, the lower pro- 
duced laterally, pointing dorsally in its normal position. Ninth 
tergum gently concave with a projection in the center, this in turn 
having a small concavity (somewhat V-shaped) on its posterior 
edge (fig. 135d). 

Length: body, 5.5-6.5 mm.; wings, 6-6.5 mm. 

Female.— Antennae ten segmented, rostrum slightly longer, other- 
wise like the male except for sexual differences. Genitalia: The 
ninth tergum is broadly U-shaped on posterior margin, posterior 
lateral margins rounding (fig. 135a). Cerci thickly haired and 
elongated in shape. The eighth sternum is abnormally developed, 
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not completely divided medianly, with a narrow sclerite joining the 
two plates near the base of segment. The sternum is produced into 
a pair of strong, obtuse lobes near median portion on hind margin 
and another pair of acutely pointed lobes just below these on their 
inner margins, another strong process extends in toward the genital 
chamber, this structure is attached to the upper portion of the eighth 
sternum on top side (fig. 135b). 

Length: body, 5-7.5 mm.; wing, 7-8 mm. 

Type locality given as America meridionali.^^ 

Present location of type unknown by this writer. 

The writer has identified the species from the following localities: 

Argentina: Posados, Missiones Terr. 13-15, i, 1927 — 63 (F. and M. 
Edwards) ; B. Aires — Tigre, 1, 1938 (F. Schade). 

Bolivia: Rosario Lake, Rogague, Oct. 28-Nov. 9, 1921 (W. M. 
Mann, Mulford Biol. Expl.). 

Brazil: Sao Paulo, Oet. 16, 1934 (L. T. F.) ; Santa Maria, State 
of Rio Grande do sul (T. White) ; Corumba, Matto Grosso, Dec. 14- 
23, 1919 (R. G. Marris) ; Bra&ilicn Nova Teutonia, 27° IT B. 52° 23' 
(F. Plaumann). 

Colombia: Bet. Queremal and Buenaventura, alt. 3,500-4,000 ft., 
Feb. 12, 1935 (H. F. Schwarz) ; Cali District, Cauca Valley, alt. 
3,260 ft.. Fob. 20, 1935 (H. F. Schwarz); Popayan, alt. 6,800 ft., 
Feb. 15, 1935 (E. I, Huntington and H. F. Schwarz) ; Medellin (H. 
Daniel). 

Honduras: Subirana Yoro, Dec. 21, 1932 (Stadelmann). 

Panama; Patilla Pt. Can. Zone, Jan. 15, 1939 (C. H. Curran); 
Porto Bello, Feb. 15, 1911 (E. A. Schwarz). 

Paraguay; Accession numbers 5 and 182 (Zurcher leg.) Tacuru- 
Pucu, 2-7 Apr. (D. Wees) ; Villarica, X, 1936 (F. Schade). 

Plccia (Plecia) confusa Loew 

(Plate XXXI, figs. 180a-d) 

Plecia confusa Loew, 1868, Berl. Ent. Zeit. 11, 109. 

This is a change of name for P. ruficollis Fabricius, 1805, Systema 
Antiliatorum, p. 53 (Middle America) ; as distinguished from Plecia 
ruficollis Fabricius, 1781, Species Insectorum Vol. 2, 410 (Cape of 
Good Hope). 

Loew’s type of confusa has apparently been lost, as it was not to 
be located in the European Museums, so it has been necessary to 
erect Wiedemann’s specimen from Bahia, Brazil, as a neotype. 
Wiedemann determined this species as ruficollis Fabr. and Loew 



Hardy: Revision op Nearctic Bibionidae 403 

later changed the name. This species has been studied by the late 
Doctor Edwards and drawings of the male genitalia sent to the 
writer. This proved to be identical with a Brasilian Plecia already 
at hand. This species i^s larger in size than any other in this com- 
plex, known to the writer, and it i«; unique in the development of the 
male genitalia. 

Male. — Head: Rostrum short, less than one-half the length of 
head. Palpi four segmented, the segments long and slender. An- 
tennae ten segmented, counting the distinct apical tip; the first seg- 
ment of flagellum about twice as long as wide, other segments round- 
ing, slightly oblong. Thorax: Entirely deep yellow to orange. Me- 
sonotum with two longitudinal furrows which converge slightly be- 
fore the scutellum ; lateral mesonotal slopes flat, and a slightly con- 
cave area present ju^t behind the humeral ridges. Stemopleurae with 
a sparse patch of short brown to black hairs just above middles, 
thorax otherwise chiefly bare. Knobs of halteres brown, stems pale. 
Legs and abdomen dark brown to black with dense black hair. 
Femora thickened apically, tibiae straight or nearly so; basitarsi 
equal to scarcely longer than succeeding three tarsal subsegments. 
Wings: Yellow-brown fumose, costal cell and stigma more browned; 
vein Rj ^2 ending but slightly before the end of R 3 + 4 ; anterior branch 
of radial sector (vein R 8 + 4 ) oblique with a slight curve toward its 
base (fig. 136d) . Fork of andj at basal one-third of the distance 
between the r-m crossvein and the fork of the Rs. Genitalia: Ninth 
sternum much wider than long; posterior lateral margins developed 
into strong, hairy clasperlike lobes; hind margin slightly undulated 
in the middle, otherwise almost straight (fig. 136a). Two unmounted 
specimens show minute teethlike bumps on the inner edges of the 
lobes, these are not visible on genitalia mounted on a slide and are 
probably obscured by the flattening out of the structure. Cerci 
slender, spinose and much longer on inner margin. 

Length: body, 7.5-9 mm.; wing, 8.5.-9.5 mm. 

Female.— The antennae are slightly longer and eleven segmented, 
including nipplelike tip which is not so pronounced as in the male; 
palpi yellow-brown, about as long as the antennae. Otherwise like 
the male, except for shorter body and longer wings. 

Length: body, 6-7 mm.; wing, 11-12 mm. 

Neotype locality: Bahia, Brazil. 

Neotype at Vienna. 

Specimens have been examined from Rio Colorado, Bolivia, Sept. 
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1921-22 (Mulford Bio.-Expl.) ; Boa Vista Tapajos, Para. (Town- 
send); Barro Colo. Isld., Canal Zone, II, 13, 1929 (C. H. Curran) ; 
Bet. Queremal and Buenaventura, Colombia, alt. 35-4000 , XII- 

11-1935 (A. E. Schwarz); Chanchamayo E. Peru (Ros-^nberg) ; 
Piches and Perene Vs Peru, 2,000-3,000 ft. (Lima) ; LaChorerra 
Puta, Mayo Distr. Peru, 17-20, Aug., 1920 (Cornell Univ. Exped. 
Lot 569) and Igrapinna, Bahia, Brazil, 23-29 June, 1919. 

Plecia (Plecia) costalis Wiedemann 

Plecta costalis Wiedemann, 1880, Ausereuropiascho Zweiflug Ins 2, 618 (neo costaho 
Walker ) 

Male. — Redescription of type. Black; rostrum short, much 
shorter than antennae; antennae nine segmented. Body entirely 
opaque. Thorax with very sparse, pale pile; upper portions of 
sternopleurae with long dark hairs. Male genitalia undissected, but 
the ninth tergum is deeply V-shaped cleft. The harpagones appear 
to be small and inconspicuous. Wings brown fumose, veins darker 
brown; costal margin, humeral crossvein, subcosta, base of wing and 
bases of R and Rj+j oblique. Fork of media situated before middle 
of distance from r-m orossvein to fork of radial sector. Halteres 
brown. 

Female. — ^Entirely opaque black. Head: Rostrum not greatly 
produced, slightly over one-half the length of the antennae; an- 
tennae eleven segmented, shorter in length than the palpi; com- 
pound eyes covered with short hair. Thorax: Dorsum with sparse, 
recumbent, brownish pile; sternopleurae each with a dense patch of 
black hairs above; stems of halteres yellow-brown, knobs brown. 
Legs and abdomen densely black pilose. Wings: Largely brown to 
blackish fumose with the costal margin and base of wing bright 
yellow (this is a striking characteristic of the species). Vein R,,., 
oblique, with a very slight curve near its base; vein M,,., situated 
at about the basal third of the distance from the r-m crossvein to 
the fork of the Rs. 

Length male: 9.8-10.5 mm.; wing, 11-12 mm. 

Female: body, 11-12 mm.; wing, 14.5-15.4 mm. 

Described from Brazil. The writer has seen specimens from 
Petroplis, Rio de Janeiro. It has also been reported from Parana. 
Three specimens from the type series have been examined, one male 
and two females. Kindly loaned by Zoologisches Museum der Uni- 
versitat Berlin. 
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Plecia {Pleda) curvistylata Hardy 

(Plate XXXI, figs. 187a-d) 

PUi Plecia) curvtetylata Hnrdy, 1942, Can, Ento. LXXIV, 107. 

species is probably closer to the collaris group as the anterior 
portion of the mesonotum is discolored. This discolored area is, 
however, only slightly darkened and not distinctly blackened as in 
others of the complex. This species is also of much^aller size, the 
rostrum is not quite as long as the antennae and R 8+4 is more de- 
cidedly curved before entering the costa (fig. 137a). The male 
genitalia will distinguish it. 

'*Male genitalia: Posterior lateral margins of the ninth sternum 
not developed, hind margin with a gentle concavity in the middle. 
Harpagones elongate and curved inward (fig. 137b), only their bases 
visible from ventral view (fig. 137c). Ninth tergum deeply con- 
cave on hind margin, wider than long (fig. 137d). 

^Tength: body, 3-3.5 mm.; wing, 3.6-4 mm.^^ 

Type locality: Cuernavaca, Morelos, Mexico. 

Type to be returned to the British Museum. 

Plecia (Rhinoplecia) dentata Hardy 

(Plate XXXI, figs 138a-(l) 

Plena iPhtnoplecta) dentata Hard>, 1942, Can Ento LXXIV, 107 

“This species approaches rufithorax Walker and can be separated 
i'onveniently only by u-c of the male genitalia, these structures 
differ very distinctly. The wing venation also differs as follows; 
The fork of the radial sector arises vertically toward the 

costa then makes a sharp turn into the wing margin (fig. 138a) ; 
fork of media situated slightly before middle of the distance between 
r-m crossvein and fork of Rs; Cu strongly curved downward, nar- 
rowing the cubital cell. 

‘‘Genitalia: Posterior margin of ninth sternum with a U-shaped 
concavity. Posterior lateral margins rather strongly developed. 
Harpagones large, blunt with a small beaklike apex as seen from 
ventral view (fig. 138c) ; from a lateral view a toothlikc develop- 
ment is visible on the dorsal surface (fig. 138b). Apices of harpa- 
goncs covered with dense short, brownish pile and long hairs. The 
exact shape of the cla«ping structures is difficult to discern and many 
interpretations may be had according to the angle from which they 
are viewed. If tilted downward the inner margin of the apex will 
appear much more blunt and rounding than shown in the figure. 
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Ninth tergum but little wider than long, with a small convexity on 
the posterior margin (fig. 138d). 

“Length: body, 5-6 mm.; wings, 6.5 mm. 

Type locality: Chontales, Nicaragua (Janson). 

Type will be returned to British Museum. 

Pleda discolor Van der Wulp 

Plecia discolor Van der Wulp, 1881, Amer. Dip. I, Tijdschr. Ent. XXIV, 143. 

The description of this species is too inadequate to place it prop- 
erly, it belongs in either the bicolor or collaris group and may prove 
to be the same as collaris (Fabricius) but until the type can be 
located and studied its true position will remain questionable. 

Type locality : Argentina. 

Type probably at Amsterdam or Leiden. 

Plecia (Rhinopleda) disparis Hardy 

(Plate XXXI, figs. 13Ba-b) 

Plecia (Rhinopleria) disparis Hardy, 1942, Can. Ento. LXXIV, 108. 

“Related to Plecia bicolor Bell, but differing distinctly in the male 
genital structurtjs; the wings also appear to be more lightly fumose. 

“Male genitalia: Ninth sternum broad with a well developed 
median process on its posterior border (fig. 139a), apodeme of ninth 
sternum greatly developed and rounding at the apex, sometimes ap- 
pearing to be a second lobe of the harpagoncs from a lateral view; 
harpagones broad, bluntly tipped. Aedeagus large and rounding 
with two heavily sclerotizcd supporting processes laterally. Ninth 
tergum moderately concave, the bottom of the concavity almost 
straight (fig. 139b). 

“In other characters this species cannot be separated from bicolor 
Bell. 

“Length: body, 5.3 mm.; wing, 6 mm.” 

Type locality: Upper Putamyo River, Colombia. 

Type in the United States National Museum. 

Plecia {Rhinoplecia) ecuadorensis Hardy 

(Plate XXXII, figs. 140a-o) 

Plecia (Rhinoplecia) ecuadorensis Hardy, 1942, Can. Ento. LXXIV, 108. 

“This species is related to rufithorax Walker and can only be sepa- 
rated by the marked structural differences in the male genitalia. 
The specimens are of slightly larger size and vein R,^, is curved 
rather sharply near the base (as is fig. 138a). 
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^^Male genitalia: Approaches xenia Hardy in having the posterior 
lateral margins of ninth sternum strongly developed and the ninth 
tergum with a narrow slitlike invagination extending over one-third 
the length of the segment down the middle. Ninth sternum grad- 
ually convex on the hind margin with a strong acutely pointed de- 
velopment mcdianly (fig. 140). Harpagones large and somewhat 
irregular but without such processes as possessed by xenia, developed 
into a rather acute point apically above, as seen from a ventral view 
and with a sharp toothlike point above from a lateral view (fig. 
140b). Ninth tergum longest on the lateral margins, gently concave 
on the posterior margin; segment wider than long (fig. 140c). The 
genitalia differs from xenia in the development of the tergum, ster- 
num and harpagones. 

*The female genitalia have not been dissected. 

*^Male length: body, 6-6.5 mm.; wing, 7-8 mm. 

^Temale length: body, 7-7.5 mm.; wing. 8-8.5 mm.^' 

Type locality: Ecuador, S. America. 

Type to be returned to the British Museum. At present in the 
Snow Entomological Collection. 

The species has also been recorded from Paste, Colombia. 

Plecia ecuadorensis micans Hardy 

(Plate XXXII. figs. 141 a-b) 

Plecia ecuadorensis var. micans Hardy, 1942, Can. Entn. LXXIV, 108-109. 

“This variety differs from the type species in having tlic mesono- 
tum and lower portions of the sternopleurae sliining reddish instead 
of opaque yellow-orange ; the variety is also smaller in size. The fe- 
males are sometimes marked with black on the dorsum, one speci- 
men has the entire thorax deeply black tinged. 

‘^Female genitalia: Ninth tergum with a broad, flat bottomed cleft 
on hind margin; posterior lateral margins rounded. Ccrci rounded 
apically, longer than wide (fig. 141b). Eighth sternum distinctly 
divided into two plates by a deep cleft extending down the middle 
longitudinally, posterior margins of each plate produced into a large 
rounding median lobe and a moundlike swelling toward the sides; 
segment about twice as wide as long (fig. 141a). 

“Male length: body 3.5-4 mm.; wing, 5-5.5 mm. 

“Female length: body, 5 mm.; wing, 6.5 mm. 

“These would certainly appear to belong to a different species but 
the male genitalia are identical. This is the only example the writer 
has encountered in the rufithorax group in which the thorax is not 
opaque.” 
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Type locality: Guayaquil, Ecua. 

Type in the United States National Museum Collection. 

This variety has also been recorded from Hulgra, Ecuador. 

Pleda (Rhinojilecia) edwardd Hardy 

(Plate XXXII. figs. l«2a-b) 

Plecia edwardii Hardy, 1040, Journ. Kan. Ent. Soc. 18, 17. 

Following is the original description: 

^‘This is a sexually dimorphic species related to Plecia seminitens 
Edwards, the males differing in having the mesonotum almost en- 
tirely shining, not divided into strif)es by gray vittae, only a small 
slightly grayed spot behind the humeral ridges and a narrow line of 
gray along lateral margins of mesonotum. The median groove of 
the notum is as deep as the lateral ones; the posterior tarsal seg- 
ments are noticeably swollen and rounding. The genitalia are also 
very different, edwardsi does not have the posterior margin of the 
ninth tergum nearly straight and the harpagones bilobed as does 
seminitens Edwards. The females differ in having the thorax en- 
tirely rufous. Vein Rg+a (R 3 + 4 ) is markedly curved in the males and 
more oblique in the females, 

*^Male gendtatia: Ninth sternum slightly convex on median pos- 
terior margin with a moundlike membranous gibbosity in the mid- 
dle, posterior lateral margins not greatly developed, irregular, with 
two to three small rounded developments. Harpagones simple and 
vertical in position, not lateral as in seminitens, terminating in a 
small point" apically and a blunt rounded projection on inner side 
(fig. 142a). Ninth tergum deeply U-shaped concave (fig. 142b). 

“Male length: body, 2.5-3 mm.; wing, 3-3.2 mm. 

“Female length: body, 2.7-3 mm.; wing, 3.5-3.7 mm. 

“Type locality: Jussara, Angro Dos Reis, Brazil.’^ 

Type in the Snow Entomological Collection. 

Plecia fulvimacula Walker 

Plecm fulvimacula Walker, 1848, List of Dipt. Brit. Mus. I, 116. 

Plena fiavxmaculata Hunter, 1900, Trans. Arncr. Ent. Soc. XXVI, 297. (This is an errone^i 
ous spelling for fulvtmacula). 

From the description this appears to belong to the collaris group. 
The writer is unable to place it, so is quoting the original description. 

“Nigra, thoracis lateribus fulvo maculatis, metathorace rufofusco, 
abdominc picco, antennis nigris, femoribus basi piceis, alis nigro- 
fuscis. 

“Body black, shining: feelers black; chest with a large tawny spot 
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on each side above the base of the wing; hind chest reddish brown; 
abdomen dull piceous: legs blacky shining; thighs piceous towards 
the base: wings dark brown, specially towards the fore border, where 
there is a small narrow black band; veins and poisers piceous. 
Length of the body 4 lines; of the wings 8 lines.^^ 

Type locality: Venezuela. 

Type in British Museum. 

Type in the United States National Museum. 

Doctor John Smart has recently informed the writer that the 
fulvimacula type appears in the British Museum collection under 
the genus Dilophus; if this is correctly placed it seems strange that 
Walker should have described it as a Plecia, 

Plecia (Rhinoplecia) gibbosa Hardy 

(Plate XXXII. figs. 143a-e) 

Plecia {Rhinoplecia) gibbom Hardy, 1942, Can. Ento. LXXIV, 109. 

^^This species is closely related to rostellata Loew because of the 
structural similarities. The rostrum is not so long as in that species, 
being about as long as the head, slightly shorter than the antennae 
and the genitalia of both sexes differ considerably. The harpagones 
are more sharply pointed, the median lobe of the sternum is mem- 
branous and rather square-topped ; the hind margin is produced into 
a pair of rounded lobes at the base of the claspers and the posterior 
lateral lobes are more strongly developed, extending over one half the 
length of the claspers. From end view the hind margin of the ter- 
gum is seen to fold back, producing a broad shelflike portion extend- 
ing around the upi>er part of the genital chamber; the median por- 
tion is developed into a strong point (fig. 143c). The mesonotum of 
the male has sparse, short black hairs on the sides; propleurae and 
anterior part of mesopleurae and sternopleurae with somewhat ob- 
scure brown markings. Abdomen more sparsely haired, with fine, 
light brown pile ; also of smaller size. In addition to the above the 
posterior lateral margins of ninth sternum are developed, hind mar- 
gins with a median gibbosity of a somewhat membranous nature. 
Harpagones simple, with beaklike apices (fig. 143e) . Ninth tergum 
concave on the posterior margin, with a small convexity in the bot- 
tom of the cleft (fig. 143d). 

Female genitalia: Eighth sternum completely divided into two 
plates by the median cleft. Median lobes of hind margin rounded; 
lateral lobes square topped, extending les.s than one-half the height 
of the median pair; segment much wider than long (fig. 143b). The 
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lateral lobes of rostellata are acutely pointed and the entire segm.nt 
is differently shaped. Ninth tergum about four tin as wide as 
longest point, with a very broad, deep cleft on hind margin and a 
distinct convexity in the bottom of the cleft (fig. 143a). This scle- 
rite differs strikingly from rostellata in that the anterior lateral 
margins are not at all produced and the bottom of the cleft not 
square. 

“Male length: body, 5.5-6 mm.; wings, 6.5mm. 

“Female length: body, 7 mm.; wings, 8mm.” 

Type locality: S. Bernardino, Paraguay. 

Type in the United States National Museum. 

The species has also been recorded from San Jose, N. Arg. 

Plecia (Rhinoplecia) grisea Edwards 

(Plate XXXII. figs. 144a-b) 

Plecia (Rhinoplecta) grisea Edwards, 1938, Ann. Mag. Nat. Hist. Ser. 11, No. 10, S22-32S. 

The following are diagnostic points taken from the original de- 
scription with a few additions by the writer: Black, without mark- 
ings; only the stems of halteres pale; antennae eight segmented; 
rostrum about as long as antennae; thorax almost uniformly dusted, 
even on scutal 'stripes, appearing gray when viewed from the front; 
sternopleurae with a few short pale hair.s; wings smoky. Female 
coloring as in male, head gray dusted, vein R,,., (R, of Edwards) 
more oblique than in male. Antennae eleven segmented. The malt 
specimen examined has a faint reddish tinge on margins of meso- 
notum, scutellum, postnotuni, metapleurae and hypopleurae. The 
abdomen is also yellow haired. 

Male genitalia: Ninth sternum with a blunt, median development 
on hind margin, posterior lateral margins produced. Harpagones 
rather large and terminating in a blunt point (fig. 144a). Ninth 
tergum gently concave, with a small bumplike swelling in the middle 
(fig. 144b). Doctor Edwards has stated that the tergum has a 
broad V-shaped excavation and a small bilobed process at bottom 
of V. The tergum of the specimen examined hardly fits this. The 
writer is unable to find any bilobed condition in the median process, 
from a dorsal view. By tipping the segment forward this bump 
appears to be slightly notched in the middle and the process spoken 
of may fold backwards so it would not be visible in some specimens. 
Wing length : male, 7 mm. ; female, 9 mm. 

Doctor Edwards has suggested that this might be a variety of 
maura Walker, but this writer would consider them very distinct' 
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species, the ninth tergum and the sternum as well as the characters 
given by Edwards separate them. 

Type locality: Nova Teutonia, Brazil. 

Type in British Museum. 

Specimen examined from the type locality, presented by Doctor 
Edwards. 

Plecia {Plecia) imperialis Schiner 

(Pilate XXXII, figs. 145a-b) 

Ple^ imperialis Schiner, 1807, Diptera, Beisc tier Osterreichischen Fregatte urn die Erde. 22. 

This species is readily recognized by the blackish costal margin 
of the wings and the distinctive genital characters. 

Male. — Large, opaque black, chiefly bare species. Compound 
eyes not divided by a transverse depression; face densely black 
haired. Rostrum not greatly produced, little over half the length of 
antennae. Thorax: Very faintly grayed, sternopk urae bare or with 
but a few short hairs. Mesonotum with but a few scattered hairs 
and with two rather faint longitudinal furrows which converge 
slightly before the scutellum. Wings: Largely yellowish, the costal 
margin broadly blackish from base to apex; stigma concolorous with 
the membrane of the costal margin. Vein R 3+4 short, almost vertical, 
very slightly curved. Genitalia: Ninth sternum about as long as 
wide, posterior lateral margins produced into a pair of elongated 
hairy lobes; posterior median margin square topped with a con- 
cavity at the base of each cla^per Harpagones rather small, shining 
black and slender, folded inward toward genital chamber in normal 
position (fig. 145a). The ninth tergum is almost completely divided 
into two lobes by deep clefts on its posterior and anterior margins, 
only a very narrow bridge of .^clerite joins the two lateral lobes; the 
posterior margin of tergum is armed with strong bristles (fig. 145b). 

Length: body and wings, 9.3-10 mm. 

Schiner states that the female is comparable to the male but is of 
larger size and other than sexual characters the yellow coloring of 
the wings is more extensive. 

Type locality: Colombia. 

Type in Vienna Natural History Museum. 

The writer has a male specimen from Fusagasuga, Colombia 
(Apolinar Maria). 
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Pleda (Rhinoplecia) impUosa Hardy * 

(Plate XXXIII, figs. 14«e-b) 

Pima impUoia Hardy, 1940, Joum. Kan. Ent. Soc. 18, 17-18. 

Following is the original description: 

“This species is related somewhat to grisea Edwards and maura 
Walker, it differs in coloration and is not so consistantly grayed as 
grisea; the wings are more yellowish and the genital characters are 
distinctive. 

“Male. — Chiefly black species. Head: Rostrum developea, longer 
than the antennae, antennae eight segmented; compound eyes not 
noticeably divided into two portions. Thorax: Chiefly bare, with 
only microscopic hairs on upper portions of sternopleurae and on 
dorsum. Humeral ridges brick-red; margins of mesonotum, scutel- 
lum, metanotum, pteropleurae, metapleurae and hypopleurae with 
an ochraceous to reddish tingue, this sometimes extends along the 
mesonotal furrows. Mesonotum chiefly gray dusted, this pruinosity 
is more distinct on the front sides and in the middle of the furrows; 
mesopleurae and sternopleurae grayed, the latter subshining on 
lower portions. Notum with two rather deep furrows and with a 
faint median one between, these terminate in a pitlike area just be- 
fore the scutelluin. Legs and abdomen black with dense black pile. 
Wings: Yellow fumose, costal cell and stigma brown, veins dark 
brown to black; vein R,^, (R 3 , 4 ) gently curved into the costa. 

^‘Oenitalia: Ninth sternum broad, posterior lateral margins 
strongly produced, posterior median margin with a U-shaped con- 
cavity and a moundlike elevation in the middle. Harpagones rather 
sharply pointed, as seen from a ventral view (fig. 146a). Ninth 
tergum deeply concave, the cleft extending over one-half the length 
of the segment; with a broad, somewhat square protuberance in the 
center (fig. 146b). 

“Length: body, 6-7 mm.; wing, 7-8 mm. 

“Female. — The reddish tinge is more pronounced and more exten- 
sive, marking off four opaque black stripes down the dorsUm; pleurae 
entirely tinged; pile even more microscopic; antennae eleven seg- 
mented and the wings are more yellow fumose. 

“Length: body, 8-9 mm.; wing, 9.5-10 mm.” 

Type locality: West border, Matto Grosso, Brazil. 

Type in United States National Museum Collection. 
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Plecia (Plecia) incurvata Hardy 

(Plate XXXIII, figs. 14Ta-o) 

Plecia iPleeia) mcurvata Hardy, 1042, Can, Ento. LXXIV, 110. 

‘This species belongs in the confusa complex but differs strikingly 
from all other species known to the writer. The male genitalia re- 
sembles parmstylata Hardy in having the posterior lateral margins 
of the sternum produced but the harpagones are more elongate and 
the L ath tergum more deeply concave (fig. 147c) but not developed 
clasperlike as in confusa Loew. The compound eyes are distinctly 
divided into upper and lower portions by a partitioning line or 
groove running across the middle. This is the first time the writer 
has observed this character in the confusa complex. The wing vena- 
tion is also distinct in this species. 

“Male. — Head: Antennae entirely black, consisting of ten seg- 
ments, including a nipplelike tip. Rostrum slightly over one-half 
the length of the antennae. Mesonotal furrows not so deep as in 
parvistylata. Wings: Vein merging with R 8+4 at its tip, far 
removed from the end of the subcostal vein; R^^^ arising vertically 
to the costa. Fork of media situated at about basal one-fourth of 
the distance between r-m crossvein and the fork of the radial sector. 
Vein R.-, strongly curved inwardly toward anterior margin behind 
the fork of the Rs (fig. 147b), Wings dark brown fumose on costal 
margin, stigma barely discernible from the membrane. Genitalia: 
Ninth sternum moderately concave medianly on hind margin, pos- 
terior lateral margins developed into clublike lobes (fig. 147a). 
Harpagones rather small, elongate and projecting inward, usually 
only bases visible from ventral view (those figured in fig. 147a arc 
slightly out of position to show their shape). Ninth tergum deeply 
cleft, about three-fourths its length (fig. 147c) ; tergum extending 
much beyond hind margin of the ninth sternum. 

“Length: body, 5.5 mm.; wing, 6.5-7 mm. 

‘‘Female unknown.” 

Type locality: Guadeloupe Island, West Indies. 

Type in the United States National Museum. 

Plecia (Rhinopleda) lateralis Hardy 

(Plate XXXIII, figs. 148a-c) 

Plecia tateralie Hardy, 1940, Joum. Kan. Ent. Soc. 18; 18-10. 

Following is the original description: 

“This species is near grisea Edwards separating most conveniently 
by use of the male genitalia; the antennae of the male are nine 
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segmented instead of eight, the furrows of the notum more distinct, 
humeri and scutellum not reddish tinged, vein Rg+s (Rs. ' more 
vertical, the occiput is densely black haired, the sternopleui '' with 
conspicuous dark hairs above and the abdomen dark haired. 

''Male. — In addition to the above, the rostrum is ver}' thick and 
pronounced, slightly shorter than the antennae. Thorax: Notum 
rather evenly gray pruino&e, slightly more grayed in the furrows and 
on the margins. Pleurae opaque brown to black; legs rmd abdomen 
brown; halteres biownish yellow. Wing^: Brown tumose, stigma 
concolorous with the membrane. Vein R, (Rj+J ending beyond the 
middle of the distance from subco^ta to vein Ro+g; R 2+3 almost verti« 
cal with but a very slight curve near base; fork of media situated 
just before middle of distance from r-m crossvein to the fork of Rs. 

'^Genitalia: The nintli ‘Sternum i« broader than long, with a 
troughlike concavity in the middle on the hind margin, posterior 
lateral margins not produced. The harpagones are rather long, ap- 
pearing simple from ventral view, and more lateral in their position 
(fig. 148a); in this respect they are more like Fenthetria than any 
other Plecia which have been observed. From a lateral view an in- 
ward developed process can be seen near their bases (fig. 148b). 
Ninth tergum ith a slight convexity in the middle on hind margin 
(fig. 148c), Entire genitalia densely haired. 

"Length: body, 5 5mm.; wing, 5.5mm. 

"Female unknown.’^ 

Type locality: San Miguel, Hidalgo, Mexico. 

Type in Cambridge Museum of Comparative Zoology. 

Plecia {Rhinoplccia} Imdneri Edwards 

(Plate XXXIII, figs H9a-c) 

Pketa Undneri Edwards, 1981, Konowia, Bd X. Heft 1, 75-76. 

This species belongs in the collaris group by having the anterior 
portion of the mesonotum blackish, the dorsum of the thorax being 
otherwise rufous. It is very characteristic in that the thorax is en- 
tirely opaque instead of shining and the genital structures are dis- 
tinctive. 

The following is the original description: 

"Head blackish, but considerably dusted with gray. Eyes almost 
or quite bare in both sexes. Ocellar tubercle large. Few or no hairs 
on face near antennae or on clypeus. Antennae with scape and basal 
half of first flagellar segment ocherous-brown, rest darker brown; 
flagellum 5 -segmented in male, 8 -segmented in female. Mouth-parts 
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/with clypeus) bent backwards at rest, almost as long as head. 
Th( X dull, with gray dusting over the whole surface; colour of 
integument (beneath the gray pollen) mainly red above, but with 
a large blackish area on front of mesonotum, pronotal angles re- 
maining reddish. Scutellum in male with a black median line. 
Pleurae mainly blackish and almost bare ; a few very short reddish- 
brown hair. Hypopygium of male normal in size, nintli tergite with 
a shallow median emargination forming two rounded lobes. Legs 
dark brownish, femora lighter except towards tips; pubescence short. 
All femora rather shoit, but slender except towards tips; all tibiae 
slender. Wings smoky, somewhat darker in costal cell, stigma in- 
distinct. Venation normal. Halteres ^Mth reddish stem and black 
knob.” 

Length of body, 6-7 mm.; wing, 7 5-9 mm. 

The following description of the male genitalia is added: The 
ninth sternum is much longer than wide with the posterior median 
margin greatly developed beyond ba^es of harpagoncs; the posterior 
lateral margins are not greatly produced. The harpagones are 
strong, elongated and bluntly tipped from ventral view, plainly 
visible and extending slightly beyond the apex of the ninth segment 
(fig. 149a) ; from lateral view the harpagones are seen to possess two 
acute teeth on inner edges (fig. 149b). The internal apodemes are 
well developed and simulate secondary lobes of the harpagones. 
From lateral view, looking into the genital chamber, their apices are 
heavily sclerotized and may actually serve as clasping structures. 
The ninth tergum has a moderately V-shaped concavity on hind 
margin (fig. 149c). 

Type locality: El Cairo, Northwest, Santa Cruz de la Sierra, 
Bolivia. 

The writer has identified the species from West border Matto 
Grosso, Brazil, May 31 (R. C. Shannon) and Asupisu to Miriantiri- 
ani, Cam. del Pichia, Peru, July 9, 1920 (Cornell Exped. Lot 607, 
Sub. 132). 

Plecia {Rhinoplecia) lopesi Hardy 

(Plate XXXIIT, figs 150a-c) 

Ple^'to lopent Hardv, 1040, Journ Kan. Ent Soc 18, 19-20 

This species is related to bicolor, but is readily distinguished by 
the genital characters. The specimens are of larger size than bicolor 
and the wings are darker fumose; the dorsum of the thorax is not 
so shining and that of the male is tinged with brownish. Following 
is the original description of the male genitalia: 
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"Male genitalia: Ninth sternum with a sharp triangular shaped 
projection in the middle on its posterior edge, posterior lateral mar- 
gins not greatly developed, claspers broad and rather sharply 
pointed from ventral view (fig. 150b). Ninth tergum gently and 
broadly concave on posterior margin (fig. 150c).” 

Length : body, 6.5-7 mm. ; wing, 7.5-8 mip. 

Female . — Specimens slightly larger in size, dorsum of thorax more 
brightly colored; the pleurae slightly tinged with reddish and the 
antennal segments more compacted. Otherwise like the male. 

Length: body, 7 mm.; wing, 9-9.5 mm. 

Type locality: Eug. Lefevre, San Paulo, Trav., Brazil. 

Type in Snow Entomological Collection. 

Plecia {Rhinoplecia) maculata Hardy 

(Plate XXXIII, fig.,. I.-, la-1)) 

Plecia (Rhinoplecia) mactUaia Hardy, 1942, Can. Enlo. LXXIV, 110-111. 

^This species approaches rostellnta Loew in the development of the 
rostrum and its larger size but is very different from this species. 
The blackened pleurae and dark brown costal section of the wing 
together with its distinctive genitalia will separate it. 

^‘Male. — Antennae black with a barely perceptible brown- 
ish tinge, eight-segmented, the last five segments of the flagellum 
almost round. Rostrum much longer than the antennae, mouth 
parts entirely black. Thorax: Opaque, mesonotum rufous with a 
median brown to black stripe extending backward from the anterior 
part of the dorsum, this is divided down the middle by a fine rufous 
line. Mesonotum also with a brownish discolored area on each side 
behind the middle. Scutellum with a black spot in the center. 
Pleurae chiefly brown to black with rufous markings on the hind 
portions of the sterno and mesopleurae and the middle of the ptero- 
pleurae. Knobs of halteres black, stems pale. Thorax entirely bare, 
with but microscopic pubescence. Wings: Brown fumose at base 
and on anterior margins, anterior veins dark brown. Posterior por- 
tion of wing almost hyaline, just slightly fumose. Vein R 3+4 arising 
almost vertically into the costa (fig. 151c). Fork of media at about 
the basal one third to one fourth the distance between the r-m cross- 
vein and the fork of the Rs. Guj sharply curved downward at its 
tip. Abdomen shining black with dense black pile. Genitalia: 
Ninth sternum large and very irregularly developed on posterior 
edge, posterior lateral margins produced into rather strong lobes. 
Haipitgones of medium size with only bases visible from a ventral 
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view (fig. 151a); developed into a beaklike point on the inner side, 
as seen from a lateral view (fig. 151b). Ninth tergum deeply and 
narrowly concave, the cleft extending to about the basal one third of 
the segment (fig. 151d). 

^‘Length: body, 8.5-9 mm; wing, 9mm. 

^Temale unknown.” 

Type locality: W. Indies, E. Coast, Trinidad, Mayaro. 

Type will be returned to the British Museum. 

The species has also been recorded from Port of Spain, Trinidad. 

Plecia marginata Edwards 

Plecia marginata Edwards, 1920, Mission Arc. Meridien Anier. Sud. 10, 148. 

The original description is in French, the following is a transla- 
tion: • 

“Body 6 mm.-8 mm.; wing 11 mm.-13 mm. Head with its ap- 
pendages dull black, scape of the antennae more pale. Thorax: 
mesonotum dull black with a narrow but continuous orange border; 
scutellum and postnotum orange; pleurae dark brown, more or less 
intermixed with brownish orange. Abdomen reddish brown above 
and below, clothed with short pale pubescence. Feet ochraceous 
brown; extremities of the femora, tibiae and tarsi dark brown, with 
blackish pile. Wings slightly brownish tinged, veins brown, stigma 
round, of a brownish gray color. Venation as in P. nitidipes 
Edwards. Stems of halteres ochraceous, knobs dark.” 

Described from Equador. 

Type in British Museum. 

The writer has not seen this species but it should be easily rec- 
ognized by the orange border on the mesonotum and the reddish 
pleurae and abdomen. 

Plecia {Rhinoplecia) maura Walker 

(Plate XXXIII, figs. 162a-d) 

Plecia maura Walker, 1887, Trans. Linn. Soc. London, XVII, 880. 

Plecia velutina Macquart, 1844, Dipt. Exot. Suppl. 1, 149. 

This is a very large entirely black species, the mouthparts are 
produced about as long as the antennae; antennae of male eight 
segmented, female eleven segmented. Thorax: Opaque, almost 
devoid of pile, with only a few microscopic yellow hairs, upper por- 
tion of stemopleurae likewise. Legs and abdomen subshining with 
dense black pile. Wings; Brown to black fumose, darker along 
costal margin, stigma only faintly discernible. Vein R,., short and 
almost vertical in male, longer, more oblique in female. Male 



418 


The University Science Bulletin 


genitalia: The ninth sternum and harpagones are very much like 
those of grisea Edwards but the posterior lateral margins of the 
sternum are not so developed and the median protuberance is more 
acutely pointed, with a membranous swelling behind; hind median 
margin also more concave (fig. 152a). The ninth tergum is more 
deeply concave and no median development is present (fig. 152b). 

Female genitalia: Ninth tergum broadly H-shaped, a larrow 
sclerotized bridge connecting the two lateral lobes of the segment. 
Cerci large, conspicuous and rounding (fig. 152d). Eighth emum 
very characteristic in shape, posterior median margin produced into 
two pairs of strong lobes, the inner pair rounding and densely 
haired, the two outer lobes are sharply pointed from ventral view 
(fig. 152c), shining black and bare. From lateral view the outer 
lobes are greatly flattened and extended into the genital chamber to 
give support to the oviposition apparatus. 

Male length: body, 8-9.5 mm.; wing, 9-11 mm. 

Female length: body, 8.5-10 mm ; wing, 10.5-13 mm. 

Type locality: Brazil. 

Type in British Museum. 

Specimens have been examined with Brasilien Nova Teutonia 27° 
11' S. lat., 52° 23' W. long. (Fritz Plaumann) ; Parque do Estado 
S. Paulo, Oct. 25, 1934 (L. Trav.) ; Angra dos Reis Est. do Rio (D. 
Mendes) ; Angra-Jussaral, Dec. 1926 Travassos and Oticica (J. 
Lins) ; Petropolis, Rio de Janeiro, Brazil, Oct. 24-27, 1919 (Cornell 
Univ. Exj)cd ) . 

Plecia {Rhinoplecia) nearctica Hardy 

(Plates XXXIII-XXXIV, figa 16Ss-e) 

Plena nearctica Hardy, 1940, Joum. Kan. Ent. Soc. 18, 20*21. 

This species is related to bicolor Bellardi but the male genital 
structures are very distinctive, the bilobed harpagones and strong 
development of the posterior median margin of the ninth sternum 
separate it from other known species. Following is the original 
description of the male genitalia: 

"Male genitalia: Ninth sternum somewhat narrowed distally with 
a small concavity on the posterior margin of the middle (fig. 153b) . 
Claspers bilobed, both arms terminating in a beaklike point; the 
outer lobe is much stouter and vertical in position, visible from 
dorsal view; the inner lobe is smaller, more narrow and horizontal 
in position, directing inwardly and visible only from a lateral view 
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(fig. 153c) ; the claspers are densely haired. The ninth tergum is 
gently concave on the posterior margin (fig. 153a).” 

Length: body, 4-5 mm.; wing, 4.5-5.3 mm. 

Female genitalia: The eighth sternum terminates in a pair of 
rounding lobes, median cleft deep, extending almost to base of 
stei im; a sharp tooth is present on inside margin of each of the 
me< in lobes. A pair of sclerotized processes surround the vaginal 
opening, arising from the median portion of the genital chamber (fig. 
153d) . The ninth tergum is broad, its posterior margin with a deep 
U-shaped cleft (fig. 153e). 

Length: body, 5-6.3 mm.; wing, 5.5-7.3mm. 

Type locality: Galveston, Texas. 

Type in Snow Entomological Collection. 

This species is widely distributed in the South, having been re- 
corded from the following states and Central American countries: 
Costa Rica, Guatemala, Honduras, Louisiana, Mexico, Mississippi 
and Texas; apparently more common in Texas, Louisiana and Mis- 
sissippi. 

Plecia (Plecia) nigra (Philippi) 

(Plate XXXIV, figs 154a.c) 

Penthera nigra Phil , 18(16, Aufzahlung dor Chilenisthen Dipt<*ren, Verh. Zool. Hot. Qea. 
Wien. V. XV, 639-640. 

Male. — Opaque black with a very characteristic vestiture of long 
black hair over the entire body, including the eyes. Head: Rostrum 
rather short, not one-half the length of the antennae. Antennae ten 
segmented, including the nipplelike tip. Compound eyes divided 
slightly below the median horizontal line, separating them into an 
upper and lower portion. Lower portion of eyes, occiput, face and 
ocellar tubercle densely haired. Thorax: Thickly haired on the dor- 
sum, hypopleurae, middle of pteropleurae and upper portions of 
stemopleurae. Scutellum almost bare, only sparsely haired ; halteres 
testaceous with blackish tinge. Wings: Yellow-brown fumose, veins 
dark brown, stigma but slightly darker than the membrane. Vein 
Rj,^ oblique, scarcely curved (fig. 154a) ; fork of media situated be- 
fore the middle of the distance from the r-m crossvein to the fork 
of the radial sector. Genitalia: Ninth sternum very irregular on 
hind margin, with three pairs of rounded lobes besides a median 
moundlike development; posterior lateral margins strongly produced, 
the median pair of lobes finely toothed on the inner margins (fig. 
154c). Harpagones long and slender, folded downward into the 
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genital chamber in normal position. Ninth tergum gently concave, 
with a very prominent median process (fig. 154b). 

Length: body, 4.7-5 mm.; wing, 6-6.2 mm. 

Female unknown. 

Type locality: Chile. 

Type probably in the Santiago National. Museum. 

This is the only species of Plecia which has been recorded from 
Chile. The writer has examined a specimen from Corral, Valdivia, 
presented by the late Doctor Edwards of the British Museum. 

Plecia (Rhinoplecia) nitidicollis Edwards 

(Plate XXXIV% figs. 165a-c) 

Plecia nitidicollis Edwards, 1931, Ann. Mag. Nat. Hist. Ser. 10, v. VII, 260-261. 

Black species ; rostrum greatly produced, longer than the antennae 
and equal to or longer than the head. Thorax: Mesonotum with 
three brightly shining stripes separated by opaque lines running 
down the notal furrows, median stripe undivided, median furrows 
very faint; chiefly bare with only sparse black hairs on the upper 
portion of the sternopleurae, lower portion of sternopleurae subshin- 
ing. Wingn: Brownish to smoky fumose, stigma faintly discernible; 
vein Rj., gently, curved into the costa ; fork of media situated at 
about the basal one-third of the distance from the r-m crossvein to 
the fork of Rs. Hind tibiae clavate, posterior tarsal subsegments 
slightly swollen. Male genitalia: Ninth sternum broad, very faintly 
concave on hind margin. Harpagones broad, ending in two rather 
blunt points as seen from a ventral view (fig. 155b), produced in- 
wardly into a large rounded lobe from a lateral view (fig. 155c). 
Ninth tergum with a slight concavity on hind margin and with a 
pair of inward projections in the middle (fig. 155a), these are tri- 
angular shaped as seen from an end view. 

Length : body, 5-5.4 mm. ; wings, 6-6.7 mm. 

Female. — The median stripe is sometimes divided by a faint 
grayish line down the middle furrow. Hind tibiae straight, all tarsi 
slender. The dorsum of the thorax is sometimes rather dull, only 
subshining. Genitalia: Ninth tergum about twice as wide as long, 
cleft one-third to one-fourth its length on both anterior and posterior 
margins; cleft of anterior margin broadly U-shaped, that of hind 
margin with a broad flat bottom and almost straight sides. From 
ventral view the eighth sternum is about twice as wide as long, the 
posterior median lobes not strongly developed; the sternum is di- 
vided into two plates by a median longitudinal cleft. A pair of 
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large black sclerotized plates occupy the ventral portion of the 
genital chamber just above the lobes of the eighth sternum; these 
plates are attached to the bases of the ninth tergum and probably 
serve as egg guides. 

Species described from Castro,. Parana, Brazil. 

Type in the British Museum. 

The writer has examined two paratopotypes ; also specimens from 
the following localities: Eng. Lefevre (Est. de S. Paulo) I-XI-1937 
(N. Santos-Lopes et Oiticica) and San Paulo-Cantareira (Serra), 
7-9-1934 (S. Trav). 

Plecia (Plecia) nitidipes Edwards 

(Plate XXXIV, figs. l.-Sfla-d) 

Plecia nitidipes Edwards, 1920, Mission Arc. Meiidien Amer. Sud. 10, 147-148. 

This species w^as described from females and the male has hereto- 
fore been unknown. All of the specimens of this complex that the 
writer has examined from Ecuador have belonged to one species 
and specimens of this scries have been compared with the type by 
Doctor Edwards and declared to certainly belong to nitidipes, 

Male. — Head: Rostrum not developed, antennae ten segmented. 
Thorax: Entirely opaque, with short recumbent yellow pile on 
dorsum, erect brown to black hairs on upper portion of the sterno- 
pleuraC, sides of mesonotum and area behind humeral ridges coarsely 
rugulose, mesonotum noticeably but not deeply furrowed. Legs and 
abdomen brown to black the latter with thin pale pile. Wings: 
subhyaline, but faintly smoky; fork of third vein (R 3 ^ 4 ) oblique, 
with a gentle curve into the costa; fork of media situated near the 
middle of the distance betw’een the r-m crossvein and the fork of 
the Rs. Genitalia: Posterior margin of ninth sternum with two 
pairs of processes, two strongly developed lateral lobes and two 
median lobes; the area between the median lobes is concave with a 
small bump in the center. The.se processes are covered with strong 
hairs and bristles. Harpagones long and slender with a beaklike 
point on the inner apices (fig. 156a). The harpagones are folded 
down into the genital chamber in their normal position and usually 
cannot be seen from ventral view. The ninth tergum is deeply 
excavated on the posterior margin and possesses a characteristic 
pointed protuberence in the middle (fig. 156b). The genitalia of 
this species show that it is close to plagiata Wd. The only notable 
difference being the central toothlike projection of the tergum. 

Length: body, 6-6.5 mm.; wings, 7.5-9 mm. 
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Female. — Larger specimens, body 8.6 mm.; wings, 12 mm., an- 
tennae eleven segmented. Genitalia: Eighth sternum completely 
divided into two plates by a longitudinal median cleft, posterior 
margins produced into a pair of densely haired, rounded lobes (fig. 
156c). Ninth tergum very broad and narrow, four times as wide 
as its greatest length ; densely haired with ^ characteristic spinelike 
process in middle on hind margin (fig. 156d). 

Described from Ecuador. 

Type in British Museum. 

Specimens have been examined from Quito, Ecuador, 2850 ft., 
(F. Campos) ; Canar, Ecuador, 2600, April (Lichtwardt) ; Cuicocha, 
3300 m., Imbabura, Ecuador, May 27-31, 1939 (F. M. Brown) ; 
Cumbre Tililac, Chimborazo, 4200 m., Ecuad., June 21, 1939 (F. M. 
Brown) ; Urbina Cerra, Chimborazo, Ecuad. 3650 m., April 18, 1939 
(F. M. Brown). 

Plecia (Rhinoplecia) panamaensis Hardy 

(Plato XXXIV, figs. 157a-d) 

Plecia (Rhinoplecia) panamaensis Hardy, 1942, Can. Ento. LXXIV, 111-112. 

^‘This species can be separated from rufithorax Walker only by the 
genital characters but these structures are so distinct that there can 
be no doubt of its identity, even in undissected specimens. The long 
processes on the hind margin of the ninth sternum will separate it 
readily from any species known to the writer. 

^'Male genitalia: Posterior margin of ninth sternum produced into 
two long outward projecting prongs with a deep V-shaped cleft be- 
tween; on the outer margins of these median developments, just be- 
low their middles, a slender sclerotized rod extends underneath the 
apical margin of the segment to attach to the body wall at the bases 
of claspers (fig. 157c). These rods probably serve for muscle at- 
tachments. Harpagones rather strong, somewhat broadened api- 
cally, pointed inwardly on their apices from a ventral view. Pos- 
terior lateral margins of tergum slightly developed ; segment broader 
than long, with a small V-shaped excavation in the middle on the 
hind margin, as seen from a dorsal view (fig. 157b). The tergum 
folds back on the posterior edge producing a broad flat area before 
the anal region. If the genitalia are tilted forward the ridges at the 
back will give a different perspective than the one figured. 

length male: body, 5.2-5.8mm.; wing, 6 mm. 

Female genitalia: Eighth sternum almost twice as wide as long, 
the posterior median pair of lobes rather acute and slightly concave 
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on inner margins; hind margin of each plate with a distinct con- 
cavity in middle and a broad rounding outer lobe (fig. 157a). Ninth 
tergum only twice as wide as its greatest length, deeply cleft on 
hind margin, with only a narrow strip of sclerite joining the two 
lateral plates (fig. 157d). 

^Xength female: body, 6.7 mm.; wing, 7.4 mm.” 

Type locality: Cano Saddle, Gatun L. Panama. 

Type in the United States National Museum. 

The species has also been recorded from the following localities in 
Panama: Boqueron River, Cabima, Tubernilla, Canal Zone and 
Barro Colorado. 

Plecia (Plecia) parvistylata Hardy 

(Plate XXXIV, fiRs. 158a-b) 

Plecia (Plecia) parv^tylata 1942, Can Ento LXXIV, 112 

“Related to confnsa Loevv but more closely approaching incurvata 
Hardy structurally. It separate** from either of these by the shape 
of the ninth tergum and the harpagones. 

“Male. — Beak shorter than antennae and scarcely visible. Anten- 
nae nine segmented, brownish yellow. Thorax deep orange; the out- 
side median furrows of the me‘*onotum are more deeply grooved and 
the legs more densely haired than any which have been observed in 
the confusa complex. The leg'^ are shining black and very densely 
covered with long black hair, (ienitaha: Ninth sternum gently 
concave on the posterior margin, posterior lateral margins rather 
strongly developed into knoblike lobes; harpagones very small and 
folded inwardly, pointed on the outer apical edge (fig. 158a). Ninth 
tergum only moderately concave with a strong median projection 
on hind margin (fig. 158b). 

“Length: body, 4.5-5 mm.; wing, 6mm. 

“Female unknown.” 

Type locality: Antigua, Guatemala. 

Type in the United States National Museum. 

Plecia {Rhinoplecia) perplexa Hardy 

(Plate XXXIV, l/iQa-d) 

Plecia (Rhinoplecia) perplexa Hardy, 1942, Can. Ento. LXXIV, 112 

“Related to bicolor Bell, and collaris (Fabr.) but easily separated 
by the unusual development of the male genitalia. The male has a 
small black area on the anterior portion of the dorsum placing it in 
the collaris group but in the female this is but faintly darkened. 

“Male genitalia: Ninth sternum wider than long, longest on a 
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median line, with two moderate developments on hind margin near 
median portion. Between these median lobes is a slightly convex 
area. The posterior lateral margins of sternum are scarcely pioduced. 
Harpagones broad at their bases, each terminating in a narrow 
fingerlike development apically, minutely shagreened on inner sur- 
faces. A clasperlike process projects outward from each side of tlie 
aedeagus, developed almost as long as the harpagones and plainly 
visible from ventral view (fig. 159c). These are apparently acces- 
sory lobes of the aedeagus and appear to be attached to this organ 
by membrane along their inner sides, however, they terminate bas- 
ally in two appendages which might serve for muscular attachments 
(fig. 159d), suggesting that they are possibly functional as clasping 
structures. Ninth tergum with a V-shaped excavation on posterior 
margin, from a dorsal view (fig. 159a) ; the hind margin is folded 
inward and developed into two rounded lobes as seen from an end 
view (fig. 159b). 

“Male length: body, 4 3 mm.; wing, 4.8 mm. 

“Female length: body, 4 3 mm.; wing, 5.5 mm.” 

Type locality: Cuba, 226 (Loew). 

Type in Cambridge Museum of Comparative Zoology. 

The species has also been recorded from Buenos Aires, Trinidad 
Mts., Cuba. 

Plecm (Rhinoplecm) persimtlis Hardy 

(Plato XXXV, figs 160a-e) 

Plecta peratmilti Hardy 1940, Joum Kan Ent. Soc 13, 21-22 

This species is related to semimtens Edwards but has the wings 
yellow to yellow-brown fumose instead of dark smoky fumose and 
the legs are more consistantly rufous tinged. The posterior median 
margin of the ninth sternum is not produced as in seminitens and 
the harpagones are more acute apically. Harpagones bilobed, as 
seen from ventral view (fig. 160a), the inner lobe is small, sharply 
pointed and situated just beneath the large outer lobe; this inner 
lobe is not visible from lateral view (fig. 160b). The posterior 
lateral margins of the ninth sternum are not produced and the 
median margin possesses a small U-shaped cleft. Ninth tergum 
somewhat produced on posterior median margin into a flat topped 
development (fig. 160d). 

Length: body, 3.5-4.6 mm.; wing, 5.5-6.4 mm. 

Female genitalia: Eighth sternum over two times as wide as long, 
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pofetr rior median lobes well developed and rounding (fig, 160c). The 
nin tergum is about three times as wide as long, rounding on 
the o*des and with a broad deep cleft on hind margin, the bottom of 
this cleft is somewhat undulated (fig. 160e) . 

Length: body, 6-6.7 mm. ; wing, 8 mm. 

Type locality: Sao Paulo, Cantareira, (Serra) Brazil. 

Additional topotypes have been studied. 

Type in the United States National Museum. 

Plecia (Plecia) pertinens Hardy 

(Plate XXXV, figs 161a-g) 

Plecia (Plecia) pertinens Hard\, 1942, Can Ento LXXIV, 112-118 

^‘This species is related to conf^isa Loew in having the rostrum 
shorter than the head and thorax entirely yellowish to orange-red 
and possesses only minor differences other than those of the male 
genitalia. The antennae of the male are nine segmented, the upper 
portions of the sternopleurae are pale haired. The fork of the radial 
sector (vein Rj+4) slightly bent in the middle (figs. 161e, f), not so 
nearly straight as in confvsa. Vein ending about half way be- 
tween the end of the subcostal vein and R3+4 not ending close to this 
vein as in conjusa. In the allotype the bend in R3+4 is closer to the 
base of the vein and Rj+o is still more remote from this vein (fig. 
161f). 

^^Male genitalia: Ninth sternum wider than long, posterior lateral 
margins developed into two rather strong lobes (fig. 161a), with a 
convexity in the depression. Harpagones very small and unde- 
veloped appearing rather obtuse from a ventral view. From a 
lateral view the harpagones are developed into a small point on 
inner apices (fig. 161c). Ninth tergum concave on posterior margin 
with a heavily sclerotized, blunt protuberance in the middle (fig. 
161b). 

“Male length: body, 5.3mm.; wing, 6 mm. 

Female genitalia: Eighth sternum with a U-shaped cleft extend- 
ing two-thirds the length of the segment, posterior median lobes well 
developed and rounding, outside of these and extending dorsally in 
toward the genital chamber are a pair of long, slender lobes (fig. 
161d), these probably serve as egg guides. The ninth tergum is 
twice as wide as its greatest length with a broadly V-shaped cleft 
extending three-fourths its length on hind margin (fig. 161g). 

“Female length: body, 6.5 mm.; wing, 7.5-8 mm.^' 

Type locality: Venta de Zopilote, Guerrero, Mex., 2800 ft., Oct. 

13—4327 
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Type to be returned to the British Museum of History. 

At present in the Snow Entomological Collection. 

The species has also been recorded from State of Colima, Mexico. 
Guatemala City and Moca, Guatemala. Also from Tegucigalpa, 
Honduras. 

Plecia (Rhinoplecia) pictipennis Edwards 

(Plate XXXV, figs 162a-c) 

Plecta ptcttpenntM Edwards, 1931, Ann Mag Nat Hist. Sei 10, V VII, 260 

This species is easily distinguished by its wing markings, the fol- 
lowing is the original description: 

**Head dark grey, heavily pruinose. Antennae black (damaged 
in all specimens). Mouth-parts black shorter than head, but bent 
back beneath head as in other species of the subgenus Rhinoplecia. 
Thorax with ground-colour dark ochreous-grey, heavily pruinose. 
Mesonotum with three conspicuous shining black stripes, middle 
stripe divided by a narrow dull grey line. Abdomen dull black. 
Hypopygium of male mainly formed of the large sternite, which ex- 
tends even to the dorsal surface; tergite small, quadrate, with one 
shining black triangular projection in middle. Legs short and stout, 
dark reddish brown, tip of tibiae and tarsi blackened; hind femora 
much thickened on apical half. Wings smoky, scarcely darker to- 
wards costa except on stigma. A conspicuous pale yellow fascia 
across middle of wing from to tip of Cuj, broadening out towards 
base of wing at m-cu, and just extending into lower basal cell; 
another pale yellow area at base of anal cell, including the angle. 
Halteres with ochreous stem and black knob. 

^^Length of body 5-5.5 mm.; wing, 6.5-7.5 mm.'' 

The following description of the male genitalia should be added 
to this: Ninth sternum very broad, the lateral margins curving 
around and meeting the ninth tergum on the dorsal side of the 
segment, occupying as much of the dorsum as the short tergum 
(fig. 162c) . This is the only time the writer has observed this char- 
acter. Posterior lateral margins of sternum densely matted with 
short black hair, median portion strongly convex. Harpagones very 
irregular and appearing somewhat flat topped from ventral view and 
acutely pointed apically from a lateral view (figs. 162a, b). Be- 
cause of the irregularity of this structure it is possible to see dif- 
ferent perspectives than the ones shown in the figures, depending on 
the particular angle from which it is viewed. Ninth tergum very 
small compared with the sternum. The lateral margins of the 
sternum occupying about one-half the area normally covered by the 
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tergum. Tergum developed into an acute heavily sclerotised point 
medianly on posterior margins (fig. 162c). Lateral margins densely 
haired. 

Type locality: Brazil, Castro, Parana. 

The writer has examined a paratype male from the British 
Mufri am. 

Plecia pictipenms var. rufovittata Edwards 

Plecia (Rhinoplecia) piettpennh rufovUtatus Edwards* 1988, Ann. Mag. Nat. Hist. Ser. 11, 
No. 10, 323. 

This differs from the typical variety in having the stripes of the 
dorsum reddish instead of black. 

Specimens have been examined from the type locality, Nova Teu- 
tonia, Brazil. Type in British Museum. 

Plecia (Plecia) plagiata Wiedemann 

(Plate XXXV, figs. 163a-d) 

Plecia plagiata Wiedemann, 1824, Analecta Entom. p. 11. 

Plecia funehria FabrioiusT, 1806, Syst. Anti. 54, 14. 

Plecia heteroptera Macquart, 1845, Dipt. Exot. Supl. 1, Mem. del. Soc. Roy. De Lille. 

Plecia vittata Bellardi (noo Wiedemann), 1862, Ditt. Meas., Turino App. 7, 4. P. hdlardi 
Townsend, 1912, Can. Ento. 44, 289. (7) 

The type of funebris has been lost and the original description is 
inadequate but it is probably the same as plagiata Wiedemann, but 
as the identity of the latter is more positive it is better to use this 
name. 

Townsend states that he believes Schiner^s synonymy is incorrect 
and that vittata Bellardi is distinct and as that name was preoccu- 
pied by Wiedemann’s vittata he proposes the new name bellardi. 
He gives no specific reason for his assumption except ‘^there is no 
brownish tinge to the wings, which vary from a dense to a dilute 
black, with an iridescent greenish to violent reflection in oblique 
lights. Wiedemann describes the darker parts of the wings of 
plagiata as blackish brown. Schiner gives no reason whatever for 
placing vittata Bell, as a synonym of plagiata.” The variations in 
the wing fumosity have been seen to cover the characteristics given 
by Townsend. The writer has attempted to obtain a specimen of 
Townsend’s series, but the late Doctor E. P. Van Duzee stated in 
correspondence: ‘The Diptera in the California Academy of Science 
collection were destroyed by the San Francisco fire, following the 
earthquake and were lost.” 

P. plagiata is an easily distinguished species with a wide range of 
distribution in the Neotropical region. 
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Male and Female.— Entirely black species. Heaa. Rostrum 
produced but much shorter than the head or antennae. Antennae 
of male ten-segmented, that of female eleven. Palpi equal to anten- 
nae in length. Thorax: Entirely opaque black. Mesonotum with 
two rather deep longitudinal furrows and no apparent median fur- 
row. Notum with sparse recumbent yellow pile. Pleurae chiefly 
bare except for the brownish hairs on the upper half of ^temo- 
pleurae. Legs and abdomen densely covered with black pile. 
Wings: With dark brown bands along the veins, leaving the innei 
portions of most of the cells hyaline. The costal, subcostal and cell 
R 4 entirely brown. Radial cell (first basal) brown except for a 
small hyaline spot at the base; all other cells have a clear area in 
the center. Fork of third vein (R 8 + 4 ) arising almost vertically intc 
the costa, merging with Ri ^.2 at its tip. Male genitalia: Posterioi 
lateral margins of ninth sternum greatly produced. Hind margin 
with two developments. Harpagones long and slender (fig. 163a), 
folding down into the genital cavity in normal position. Ninth ter- 
gum deeply concave, almost separated into two parts, without a cen- 
tral toothlike process (fig. 163b). 

Female genitalia: Eighth sternum almost completely divided by 
a median cleft, only a narrow sclerotized bridge joins the two on an- 
terior edge. The posterior margins are produced into a pair of 
rounded lobes, at the outer base of each of these is a shallow de- 
pressed area (fig. 163c). Ninth tergyim three times as wide as its 
longest portion; with a deep, broadly U-shaped concavity on hind 
margin (fig. 163d). Cerci almost oval, densely haired. 

Length: body, 6-7 mm.; wing, 7-9.3 mm. 

' Described from Brazil; type in Copenhagen. 

Two specimens from type series have been examined. The species 
is very abundant in the American tropics, having been examined 
from the following areas: Brazil, British Guiana, Colombia, Costa 
Rica, Dutch Guiana, Honduras, Mexico, Panama, Peru, and Vene- 
zuela. Edwards also records this from Nicaragua and Guatemala. 

Plecia (Rhinoplecia) pruinosa Hardy 

(Plate XXXV, figs. 164s-b) 

Plecia pnunoea Hardy, 1940, Journ. Kan. Ent. Soo. 13, 22-28. 

This species is related to grisea Edwards but the distinctive genital 
structures of the male will distinguish it from all known species. 
The rostrum is more elongate than in grisea, the femora are pale 
basally, halteres are black and the wings smoky brown fumose. 
Following is the ori^nal description of the male genitalia: 
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“OenitdUn: Posterior mar^n of ninth sternum developed into a 
pair of heavily sclerotised, outward projecting, olasper-like lobes 
and a pair of smaller, rounded lobes on posterior lateral margins. 
Harpagones comparatively small and situated toward the middle of 
the ^femum, scarcely visible from ventral view, arising from behind 
the membranous area and with two acute points apically (fig. 164a). 
Tergum with a V-shaped excavation in the middle of the hind 
margin, two obtuse TJoints curving inwardly at apex of tergum (fig. 
164b) ; the hind margin is developed into a broad strongly sclerotized 
shelf-like area extending into the genital chamber, probably giving 
support to the anal area.” 

Length; body, 4.5 mm.; wing, 5.2 mm. 

“Female . — ^The scape, pedicle and bases of first flagellar segments 
are yellow; the entire thorax is faintly yellowish tinged, the margins 
and humeral ridges are distinctly yellow, as are the trochanters and 
femora; otherwise like the male. 

Length: body, 4 6 mm.; wing, 5.6 mm ” 

Type locality: Pico Turquino, Cuba. 

Type in Cambridge Museum of Comparative Zoology 

Plecia {Rhinopleda) punctidata Hardy 

(Plata XXXV, figs. Ififia-b) 

Plecta punctulata Hardy, 1940, Joum Kan £nt Soc 13, 24-24 

Following is the original description; 

‘‘Somewhat related to nitidipes Edwards but differing in a great 
many respects. The rostrum is developed as long or longer than the 
antennae; the dorsum is covered with minute punctules; the ninth 
sternum is not developed into two pairs of lobes on hind margin and 
the posterior lateral margins not at all produced ; the tergum is not 
so deeply concave and the lateral margins are developed into a pair 
of narrow lobes posteriorly (fig. 165a) . 

— ^In addition to the characters given above: Entirely 
black, opaque to subopaque, dorsum sometimes in part shining and 
usually appearing faintly pruinose, especially on the margins. This 
appearwace is caused by the finely punctulate texture. Stems of 
halteres yellow-brown, knobs brown to black. Wings: yellow- 
brown fumose, veins and stigma brown; vein gently 

curved into the costa; crossvein r-m situated at about the middle of 
the distance between m-cu and fork of media. 

^*Oenitalia: Ninth sternum scarcely developed on hind margin, 
only two small swellings toward the middle. Harpagones elongate 
and strong, produced about as long as the sternum and rather 



430 


The University Science Bulletin 


abruptly tapering on the inner margins near their apices (fig. 165e). 
Ninth tergum divided into two halves by a median groove or invagi- 
nated area; posterior lateral margins produced into a pair of narrov 
lobes; median margin with a strong pointed process (fig. 165a) 
which folds inward toward the genital chamber. 

^'Length: body, 3.2-3.6 mm.; wing, 3.7-4 mm. 

^^Female , — The stigma is concolorous with the wing membrane, 
vein Rg+a (^ 8 + 4 ) T^ore oblique, curved but slightly near its base; 
antennae eleven segmented; humeral ridges and hind margins of 
mesonotum tinged with rufous; otherwise like the male, except for 
sexual characters. 

‘length; body, 4-4.3 mm.; wing, 4.6-5 mm.” 

Type locality: Diamantina, Minas Geraes, Brazil. 

Type in Cornell University Collection. 

Plecia (Rhinoplecia) quadrivittata Williston 

(Plate XXXVI, figs. 166a-e) 

Plecia quadrivittata Williston, 1900, Bio. Cent. Ainer. Ill, Suppl. I 

This appears to be a rather common species in the states of 
Guerrero and Colima in Mexico. The writer has examined a large 
series which fits' the original description. Williston^s description is 
very complete witfi the exception of the male genitalia. The original 
is quoted: ^^Male, Black throughout. Head lightly gray-pollinose ; 
face prolonged in front of the eyes about as far as the vertex pro- 
jects backwards ; eyes elongate oval, the ocellar tubercle prominent. 
Thorax and scutellum lightly dusted with grayish, opaque, the meso- 
notum with four shining black stripes, the lateral ones abbreviated 
in front, the narrowly separated median ones behind. Abdomen 
moderately shining. Wings uniformly brown; the anterior branch 
of the third vein is at an angle of about forty-five degrees, arising 
nearly opposite the end of the second vein and terminating in the 
costa a little less than its own length from the tip of the second 
vein ; penultimate section of the third vein a little longer than the 
len^h of the anterior cross-vein; furcation broad in the margin; 
anal cell wide open. Proboscis longer than the distance from the 
vertex to the lower end of the face. Length 6-7 millim. 

** Female, Larger; abdomen opaque brownish-black.” 

Male genitalia: Ninth sternum with a blunt median process on 
hind margin, posterior lateral margins moderately produced. Har- 
pagones simple, folded inward in normal position, rather acutely 
pointed (fig. 166b). Accessory structures of aedeagus rather com- 
plex (fig. 166c). Ninth tergum cleft about one-half the length of 
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the segment, the lower portion of the cleft is very narrow (fig. 166d). 

Female genitalia: Eighth steinuin broad, heavily sclerotized on 
posterior portion, more lightly so on anterior half. Posterior margin 
produced into two strong lobes near middle, with two small median 
developments between and a large rounding swelling at each side 
(fig. 166a); sternum dhided into two plates by the median cleft. 
Ninth tergum concave on hind margin, posterior lateral margins 
rounding. Anterior lateral margins strongly produced into a long 
sclerotized proce^^s which extends beneath the eighth abdominal ter- 
gum (fig. 166c). 

The species was described from Rincon, Ouerrero. 

The writer has examined a large serich from Cuernavaca, Mexico, 
Oct. 22, 1922 (E. G. Smyth), and Colima, Vulcano, Mexico (L. Con- 
rad). 

Cotypes in Briti^^h Museum collection and American Museum. 

Plecia (Rhinoplecia) rectiora Hardy 

(Plate XXXVI. figs 167a-c) 

Plecia (Rhinopkaa) rectiora Hardy, 1942, Can Ento. LXXIV, 118 

“The mouthparts of this species are intermediate between P. con- 
fusa Loew and rufithorax Walker. They arc about equal to the 
antennae in length, the mesonotuni is only faintly furrowed and the 
legs and abdomen arc brown with a faint reddish tinge. The species, 
however, can be separated conveniently only by using the male 
genitalia; these structures differ from any other species in the com- 
plex. 

"Genitalia: Ninth sternum more strongly produced on the poste- 
rior lateral margins, these lobes extend beyond the median edge of the 
segment about three-fourths the length of the harpago. Harpa- 
gones simple, pointed apieally (fig. 167a) ; accessory plates at cncli 
side of aedeagus large and well developed, each with a strong out- 
w-ard projecting spine on outer margin near apex (fig. 167b) as seen 
in end view. Ninth tergum with a broad flat bottomed excavation 
on the hind margin, this cleft has a very minute niche in middle as 
seen from dorsal view (fig. 167c). The hind margin of the tergum 
is folded over into the genital chamber, broadly produced, rounded 
on the sides and developed into an inward projecting point from 
end view. 

“Length: body, 5.5-6 mm.; wing, 7.4mm. 

“Females are slightly larger in size, body, 7-7.4 mm.; wing, 9-10 
mm.” 
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Type locality: S. Luiz Ricamar, Est Maranhao, Brazil. 

Type in Snow Entomological Collection. 

The species has also been recorded from Sapucay and Vi irica, 
Paraguay. 

Plecia (Rhinopledxi) rostellata Loew 

(Plate XXXVI. figs. 168a-d) 

Plecia rostellata Loew, 1868, Berl. Ent Zeit II. 

P/ecia rostrata Bellardi, 1869, Ditt. Mess 1, 16, 8 (Svn by Schiner). 

The specimens described here fit the original description and the 
wing figured by Loew and no doubt belong to the species he had 
in mind. The description of the species was based upon the female 
so it is difficult to be absolutely sure of its identity, this is the only 
Brazilian form known to the writer which conforms entirely to 
Loewis description. 

Male. — Head: Rostrum produced as long as the head, longer 
than the antennae; antennae eight segmented, yellowish with a 
light brown tinge toward the apical segments; the segments are 
porportioned as in most other members of the genus. Thorax: En- 
tirely yellowish orange; halteres yellowish at their bases, black at 
their tips. Leg^ and abdomen brown to black with dense short 
black hairs. Winqs: Yellow-brown fumose, costal cell and stigma 
brown. Fork of radial sector (vein R 3 + 4 ) arising at end of R 1+2 and 
extending almost vertically into the costa. Fork of media located 
at about one-third the distance from the r-m crossvein to the fork 
of the Rs. Genitalia: Ninth sternum with a convex rounded pro- 
jection in the middle on the hind margin, posterior lateral margins 
rather strongly developed but much less than one-half the height of 
the claspers, Harpagones broad and rather blunt from a ventral 
view (fig. 168c). Ninth tergum deeply but gently concave on pos- 
terior margin; tergum widest at upper one-fourth of the segment 
(fig. 168d) ; hind margin not developed as in gibbosa Hardy. 

Length: body, 6-6.5 mm.; wing, 7-7.5 mm. 

Female. — Fits the description of the male (aside from sexual 
characters) with the exception of the eleven segmented antennae 
(counting nipplelike tip) ; the antennae are also darker brown and 
the specimens are larger. Female genitalia: Eighth sternum divided 
into two plates by median cleft, posterior median lobes rounding 
and slightly convergent; lateral lobes acutely pointed and arising 
very close to median lobes; sternum much wider than long (fig. 
168a). Ninth tergum deeply cleft on hind margin, this cleft is flat 
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bottom ned and the lateral lobes are broad and rounding; anterior 
lateKv. margins produced inwardly into a pair of long projections 
(fig. idSb). 

Length: body, 6.5-7 mm.; wing, 8.5-9.5 mm. 

Type locality: Brazil. 

Type probably in the Zoological Museum at Berlin. 

Specimens have been examined from Rio de Janeiro, Brazil, L. 
Trav., May, 1935 (Lopes), and June 20, 1918 (R. Flacher) ; Dia- 
mantina. State of Minas Geracs, Brazil, Nov. 14-18, 1919 (Cornell 
University Exped.) and Aqua Preta, Bahia, Brazil, 12-8-39 (Pedrito 
Silva). 

Plecia (Rhinoplecia) rufimarginata Hardy 

(Plate XXXVI, figs. 169n-b) 

Plecia rufimarginata Haidy. 1940, Joum. Kan. Ent. Soc. IS, 24. 

This species is related to edwardsi Hardy but the rostrum is as 
long as the antennae and the male genitalia are very different. The 
pleurae, margins of mesonotum and legs of both sexes are lightly 
yellowish tinged. The fork of media is at about half the distance 
between r-m crossvein and fork of Rs, instead of near basal third 
as in edwardsi. This is the smallest Plecia known to the writer. 
Following is the original description of the male genitalia: 

^^Male genitalia: Ninth sternum slightly wider than long, pos- 
terior margin concave, with three median projections; the two lateral 
ones are heavily sclerotized, vertical in position and densely haired; 
the median is more membranous and projects inward toward the 
genital chamber and is bare (fig. 169b). The harpagones are simple 
and terminate in an acute point on the inner margins. Ninth 
tergum with but a single concavity on posterior margin (fig. 169a) 

Male length: body, 2. 1-2.3 mm.; wings, 2.6 mm. 

Female length: body, 2.6-2.7 mm.; wings, 3.2 mm. 

Type locality: Paraiso, Panama. 

Type in the United States National Museum Collection. 

Plecia (Rhinoplecia) rufiscuteUa Hardy 

(Plate XXXVI, figs. 170a-b) 

Plecia rufiecutdla Hardy, 1940, Joum. Kan. Ent. Soc. 18; 24-25. 

The male genitalia places this species near nitidipea Edwards. 
It is easily recognized by the bright orange-red scutellum of both 
sexes. The rostrum is more elongate, the wings differ and the genital 
characters are distinct from nitidipea. Following is the orijpnal 
description: 
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^^Male. — Head: Rostrum produced longer than the head, antennae 
broken on holotype specimen. Thorax: Opaque black with a faint 
reddish tinge on the lateral margins; scutellum bright orange-red. 
Almost bare species, with only brown hairs on the upper portions of 
the sternopleurae and a dense patch of black hair on each humerus. 
Mesonotal furrows very faint, sides and Tiind portions of notum 
rugose; the rugosity appearing in sunken areas, one on each side and 
one just before the scutellum. Legs and abdomen subshining black 
with black pile; halteres black. Wings: The wing venation is much 
the same as in plagiata Wiedemann but the fumose borders of the 
veins are more yellow and not so dark. Vein R 2+3 (R 8 + 4 ) gently 
curves into the costa. R^ is situated two-thirds the distance between 
subcosta and Rj.a (R3+4) ; fork of media at or slightly beyond one- 
half the distance from the r-m crossvein to the fork of Rs. 

^^Genitalia: Ninth sternum very broad and rather long, posterior 
lateral margins produced into two large flat-topped lobes, posterior 
median margin with two narrow processes. Harpagones very slender 
and elongate, vertical in position (fig. 170b). Ninth tergum con- 
cave on hind margin, posterior lateral margins with a distinct 
emargination, apterior margin very deeply cut inward almost di- 
viding the segment (fig. 170a) ; cerci very broad and rounding. 

'length: body, 7.5mm.; wing, 9.5 mm.^^ 

**Female. — ^Antennae eleven segmented, thorax brownish with a 
faint shade of red; scutellum yellow-orange; legs slightly reddish 
tinged, otherwise like the male. 

^'Length; body, 8-9 mm.; wing, 12 mm.” 

Type locality : Moyombamba Region, Peru. 

Type in the American Museum. 

Plecia {Rhinoplecia) rufithorax Walker 

(Plate XXXVI, figs. 17lB-d) 

Plecia rufithorax Walker, 1848, List of Dipt, in Brit. Mus. I. 116. 

This species has also caused a great deal of controversy in that it 
has long been common practice to place almost all Neotropical 
Plecia of medium size, long rostrum and rufous thorax under this 
name. Walker’s type was a female from Jamaica and all the males 
fbe writer has examined from this island have been conspecific. 
Doctor Edwards has also compared females with the type, so the 
species here described is no doubt rufithorax. 

Male. — Head: Rostrum produced as long as tbe head and longer 
than the antennae, antennae eight segmented; the pedicel, scape and 
basal one-half of first flagellar segment yellow, otherwise brownish 
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yellow; ocellar tubercle very prominent. Thorax: Entirely yellow- 
ish to orange-rufous. Mesonotum sometimes lightly speckled with 
brownish; notum with two distinct longitudinal furrows, and one 
faint median furrow, the lateral ones converge slightly before the 
scutellum. Halteres with brown knobs and yellow stems. Legs and 
abdomen brown to black with black hairs. Wings: Brownish 
yellow fumose, stigma but little darker than the membrane, veins 
brown. Fork of radial sector (vein R 3 + 4 ) arising just beyond the 
end of Rh .2 extending almost vertically into the wing margin 
(fig. 171c). Fork of Mi and 2 ftt about basal one-third of distance 
between the radio-medial crossvein and the fork of the radial sec- 
tor. Genitalia: Ninth sternum slightly broader than long with a 
median process on hind margin, this process terminates in two small 
lateral projections with a small depressed area between. Posterior 
lateral margins of sternum only slightly developed. Harpagones 
broad and flat apically ending in two points (fig. 172a). Ninth 
tergum with an almost rectilinear excavation on hind margin, the 
sides and bottom of this area but slightly rounded (fig. 171b). 

Length: body, 4.6-5.4 mm.; wing, 5.5-6 mm. 

Female genitalia: Ninth tergum about three times as wide as long 
with a broadly U-shaped cleft on hind margin and a slight con- 
vexity in the middle of this cleft; posterior lateral margins some- 
what undulated (fig. 171a). Eighth sternum divided into two plates 
by a median cleft, median lobes elongated and pointed apically, 
posterior lateral margins wavy, lateral lobes rounded (fig. 171d) . 

Female length: body, 5,5 mm.; wing, 6-6.7 mm. 

Described from the Island of Jamaica. 

Type in British Museum. 

The writer has studied specimens from the type locality . 

Plecia rufithoraz concava Hardy 

(Plate XXXVII. figs. 172a-f) 

Plecta rufithorax concaia Hardy, 1942, Can. Ento. LXXIV, 114. 

“The specimens here discussed are considered a subspecies of 
rufithorax because of the apparent close relationship shown in the 
genital structures of both sexes. The males differ chiefly in having 
the ninth tergum moderately concave, broadly U-shaped on hind 
margin (fig. 172d). The ninth sternum and harpagones appear to 
be identical (fig. 172a). The female genitalia show considerably 
more differentiation than those of the male. The cleft of ninth ter- 
gum is broadly U-sbaped on hind mar^n (fig. 172e) instead of being 
wide and flat bottomed as in typical rufithorax and the posterior 
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lateral margins of the tergum are broadly rounded, not indented. 
The tergum is almost twice as wide as long. Eighth sternum de- 
veloped into two prominent lobes near middle on hind margin, these 
are characteristically notched on their outer margins (fig. 172f). 
Specimens of both sexes are also of larger gize than the typical rufi- 
thorax, the female of concava being almost twice as large. 

“Length: male body, 6 mm.; wing, 6.7-8 mm. 

“Female: body, 7.4-8.6mm.; wing, 9.4-10.7 mm.” 

Type locality: * Holotype male and allotype female on same pin, 
Cacao Trece Aguas, Alta V. Paz, Guatemala, Aug. 4, '06 (Schwarz- 
Barber.) Paratypes: One female, same data; one male Cayuga, 
Guat., April 1915 (Wm. Schaus) ; one male, one female, Orizaba, 
Mexico (Mann) ; four males, one female, Tegucigalpa, Honduras, 
April-June, 1917-18 (F. J. Dyer) ; one male, same locality, June 6, 
1909; one female. La Cieba, Brit. Honduras, Oct. 18, 1916 (F. J. 
Dyer) ; one male. Rep. Honduras, Tabasco, 15 April, 1924 (C. H. 
Curran) ; one female, Prieta, Rep. Hond., 6 Apr., ’24 (J. Bequaert) ; 
and one male, one female, Claremont, Jamaiea, March 10, 1931 (E. 
L. Bell). 

Type in United States National Museum. 

Plecia (Rhinoplecia) rugosa Hardy 

(Plate XXXVII, fige. 173a-c) 

Plecia rugosa Hardy, 1940, Journ. Kan. Ent. Soc. 13, 26-27. 

Following is the original description: 

*^This species seems to approach rufimarginata Hardy in general 
characters but is easily separated by the finely shagreened surface 
of the mesonotum, its slightly larger size and very different genitalia. 

^^Male. — Head: Rostrum produced about as long as antennae, 
folded beneath the face. Antennae nine segmented, the segments 
short and compressed. Thorax: Mesonotum shining, entire surface 
finely shagreened, somewhat more coarsely so on the lateral and 
anterior margins, more smooth posteriorly. Mesonotal furrows very 
distinct, terminating in a small depressed area just before the scutel- 
lum. Dorsum almost bare, a few scattered yellow hairs on the mar- 
gin of the notum. Pleurae chiefly opaque, upper portions of sterno- 
pleurae also shagreened, with numerous long brown hairs; lower por- 
tions of stemopleurae shining and bare. Halteres black, stems yel- 
low-brown. Legs and abdomen dark brown to black, covered with 
long black pile, tarsal joints slender. Wings: Uniformly yellow- 


Th» type localities were left out of the orifpnal description, so these are recorded here 




Habdy: Revision of Nearctic Bibionidae 


437 


brown fumose, stigma birt^ little darker than membrane, veins brown. 
Fork of third vein, (R3+4), curved moderately into the costa; 
fork of media situated just before one-half the distance from r-m 
crossvein to the fork of the radial sector. Vein CUj (Cuj) scarcely 
sloped downward at its tip, anal cell as wide at apex as at middle. 

'^Genitalia: Ninth sternum broader than long, posterior lateral 
margins not developed ; hind margin with two moderately developed 
erections having a U-shaped concavity between them; median por- 
tion developed into a somewhat membranous area which fits above 
the aedeagus. Harpagones with a somewhat beaklike point apically, 
on inner side (fig. 173a). Ninth tergum about as long as wide, nar- 
rowing somewhat on apical one-third, hind margin with a small 
indentation (fig. 173b) ; hind margin of tergum developed inwardly 
to form a broad plate before the anal region, as seen from lateral 
or end view; this plate terminates in two strongly selerotized, inward 
projecting points (fig. 173c). 

‘^Length: body, 3-3.3 mm.; wing, 3.5 mm. 

^'Female , — Differs from the male in having the thorax entirely 
lufous and abdominal sterna lightly tinged with yellowish and first 
two abdominal segments yellow. 

^‘Length: body, 4.5mm.; wing, 4.6mm.” 

Type locality: Bet. Queremal and Buenaventura, Columbia. 

Type in the American Museum Collection. 

Plecia {Khinoplecia) seminitens Edwards 

(Plate XXXVII, figs. 174a-c) 

Plecia seminifens Eilwnrds, 1938, Ann. Mag Nat. H>st Scr. 11, V. 2, 321-822. 

The following is the original description of the male: 

“Male. Black, only stem of haltercs and base of femora brownish. 
Eyes bare, undivided and without any obviously differentiated lower 
area of smaller facets. Mouth-parts and clypeus folded back under 
head as usual in this subgenus, but not noticeably elongate; palpi 
shortish, each of the four segments very little longer than broad. 
Antennal flagellum short, 6-segmented, terminal segment the largest. 
Mesonotum with three brightly shining stripes; shoulders and front 
ends of a pair of narrow deep grooves between the stripes with 
coarse gray dusting; median stripe not obviously grooved down the 
middle; similar coarse gray dusting on most of pleurae, but lower 
half of steraopleurae shining black; a small patch of hair in middle 
of sternopleurae, pteropleura bare. Abdomen shining. Femora 
somewhat clubbed on distal half ; hind tibiae slightly and uniformly 
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thickened. Wings with uniform dark smoky tint; R4 short and verti- 
cal. Hypopygium; tergite pubescent, posterior margin nearly 
straight, in middle with a small bare shining black triangular process 
which is curved inwards; styles large and lateral in position, di- 
vided distally into two lobes, the upper lobe broad, flat and rounded, 
the lower small, narrow and thumb-likc. Length of body or wing 
4mm.^^ 

The writer has studied a metatype male and makes the following 
addition to the description: Ninth sternum with a broad flat topped 
median process on hind margin; inner lobe of harpagones projecting 
at about level or slightly above the outer lobe from ventral view 
(fig. 174a), narrower and slightly longer than the thick outer lobe; 
harpagones broad from lateral view, with both lobes visible (fig. 
174b), although the outer (stronger) lobe folds inward making it 
necessary to tilt the structure in order to view it. Median process 
of ninth tergum scarcely produced beyond posterior margin of the 
segment (fig. 174c) , and flat topped in the specimen studied. 

Doctor Edwards stated (in correspondence) that he felt quite sure 
the female described as seminitens belongs to a different species, 
however, it is possible that they are correctly associated as several 
dimorphic species have been found in this group, so the description 
is quoted here: ^Tcmale (?). Resembles the male in most re- 
spects, notably its small size, shining black lower half of stemo- 
pleura and almost uniformly dark wings, but differs as follows: — 
Mouth-parts even shorter. Antennal flagellum dark brownish, 8- 
segmented (apart from the nipple-like tip). Mesonotum wholly 
light reddish. R4 more oblique. Length of body or wing 5 mm.” 

Type locality: Nova Teutonia, Brazil. 

Type in the British Museum. 

The writer has studied a topotype. 

Plecia {Rhinopleda) serrata Hardy 

(Plate XXXVII, figs. I76a-c) 

Plecia (Rhinoplecia) serrata Hardy, 1942, Can. Ento. LXXIV, 114. 

“This species is related to vittata Wiedemann and bicolor Bellardi 
but separates from all other members of this genus by its unique 
genitalia. 

“Male. — ^Antennae nine segmented, the terminal segments small 
and nipplelike. Rostrum as long as the head, longer than the 
antennae. Pleurae brown to black with a faint rufous tinge. 
Dorsum entirely rufous, halteres black. Legs chiefly black, bases 
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of femora somewhat yellowish. Wings smoky fumose, vein R 8^4 
almost vertical, but slightly curved into the costa. Fork of veins 
Mj and 2 situated at about the basal one-third of the distance from 
the radio-medial crossvein to the fork of the radial sector. Stigma 
concolorous with the membrane. Genitalia: Ninth sternum with a 
pair of pointed lobes on the posterior margin in the middle, posterior 
lateral margins of sternum not developed. Harpagones strong, very 
broad, with numerous small pointed teeth on the inner apical edges, 
as seen from the ventral view (fig. 175a), almost square topped from 
a lateral view (fig. 175b). Ninth tergum with a small concavity 
medianly on the hind margin (fig. 175c). 

“Length: body, 4 mm.; wing, 4.7 mm. 

“Female unknown.*' 

Type locality: Villarica, Paraguay. 

Type at Michigan State College. 

Plecia (Rhinoplecia) similis Rondani 

(Plate XXXMI, figs ITfia-r) 

Plecta timtlta Rondani, ISIO, Nuom Ann Delle. Sci. Nat Ser III, tom II, 193 

Plecia minor Jaennicke, 1867, Neue Exot Dipt. Abhandl, d. Senckenb. Naturl. G Bd. 
VI, 818, 

The species at hand fits tlie original description better than any 
other Brazilian species and all of the specimens examined from the 
type locality have been the same. This is also the species which is 
considered siviilis in the British Museum. 

Entirely black species. Head: Rostrum strongly produced, longer 
than the antennae in both sexes. Antennae nine segmented in the 
male, eleven segmented in the female, the latter more compacted. 
Thorax: Dorsum faintly shining with three longitudinal furrows 
down the middle, the median groove weak. Pleurae opaque, lower 
half of sternopleurae faintly shining, upper portion of sternopleurae 
with sparse pale hair. Wings subhyaline, basal and costal portion 
lightly fumose. Fork of third vein (Rj,,) curved into costa; fork 
of M, and , situated just before one-half the distance between the 
r-m crossvein and the fork of the radial sector. Male genitalia: 
Ninth sternum longer than wide with a well developed median 
process on the hind margin, this development is bifid apically. 
Harpagones broad and blunt, especially from a ventral view (fig. 
176a). From a lateral view a blunt arm projects inward slightly 
on outer margin, from this view a large hollowed out area can be 
seen in the center (fig. 176b) . Ninth tergum concave on posterior 
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oi&rgiD with a somewhat membranous developmeiu . the center 
(fig. 176c). 

Male length: body, 4.5-5 mm.; wing, 5-6 mm. 

Female length: body, 5.5-6 mm.; wing, 7 mm. 

Type locality: San Sebastian. 

Type probably at the University of Bologna. 

Specimens have been examined from S. Jose Cos. Campos., July, 
1933 (H. S. Lopes); Brazil, S. Paulo Est. S. Paulo, July 9, 1928; 
Ctr. Brazil, Oct. 22, 1924 (Flacher) ; and Toinville, Brazil (Licht- 
wardt) . 

Plecia (Bhinoplecia) trUobata Hardy 

(Plate XXXVII. fits. 177B-d) 

Pleca {Rhwoplecta) tnlobata Hardy, 1942, Can. Ento. LXXIV, 114 >11 5. 

“This species is near bicolor Bellardi but the male genitalia are so 
distinctive that its identity can not be mistaken. The antennae are 
distinctly yellowed in this species and the pleurae are somewhat 
tinged with rufescent. These characters alone, however, would not 
separate it conveniently. 

“Male.— Antennae nine segmented, counting knoblike tip. Ros- 
trum produced slightly longer than the antenae. Compound eyes di- 
vided by a shallow furrow on lower one-third. Wings comparatively 
short, about equal to the length of body, vein gently curved. 
Hind tarsi somewhat swollen, subsegments short. Male genitalia: 
Ninth sternum rather elongate compared with its width, its pos- 
terior margin undulated (fig. 177a). Harpagones three lobed, two 
arms visible from ventral view, the third only seen from lateral. 
Dorsal arms long and curved, median arms small with two apical 
points; ventral lobes large and rounding, the surface densely pitted 
(fig. 177b). Ninth tergum broad, with a small V-shaped concavity 
from a direct dorsal view (fig. 177c) ; the inner top edge of the seg- 
ment is developed inward into a broad flat area and two sharp 
points (fig. 177d) ; this can only be seen by looking directly down 
into the genital chamber. 

“Length: body, and wings, 4.7-5 mm. 

“Female. — Antennae eleven segmented; bases of femora somewhat 
yellowed; pleurae more rufous tinged, all tarsi slender. 

“Length: body, 5.8mm.; wing, 6.4 mm.^^ 

Type locality: British Guiana, Upper Courantyne R., King Fred- 
erick William IV Falls. 

Type to be returned to the British Museum. 
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Plecia {Rhinoplecia) uberta Hardy 

(Plate XXXVII, figs. 178a-e) 

Plecw (Rhtrtoplecia) uberta Hardy, 1942, Can. Ento. LXXIV, 115. 

‘‘This species is related to collaris by having the anterior portion 
of the dorsum blackish, it is distinguished by its small, acutely 
pointed harpagones, small median development on the hind margin 
of the ninth sternum and the V-shaped cleft of the posterior mar- 
gin of ninth tergum. 

‘‘Male. — Head: Rostrum well developed, as long as the head and 
longer than the antennae. Antennae eight segmented, slightly yel- 
lowish tinged, most segments longer than wide and rather loosely 
joined. Compound eyes not divided by a transverse depression. 
Thorax: Mesonotum and scutellum chiefly rufous, anterior portion 
of dorsum black. Pleurae yellow-brown to blackish; humeral ridges 
largely yellow; halteres black, stems pale. All tarsi slender, pos- 
terior basitarsi not at all swollen, equal in length to the next four 
subsegments. Wings: Brownish yellow fumose, stigma slightly 
darker than the membrane. Anterior fork of Rs (R 8 + 4 ) straight and 
almost vertical. Cubital cell widely open in the wing margin. Geni~ 
talia: Ninth sternum with a blunt median projection on the pos- 
terior margin, lateral margins not developed. Harpagones small, 
slender and rather sharply pointed (fig. 178c), folded downward in 
normal position, scarcely visible from ventral view unless plate is 
tilted back (fig. 178a), Ninth tergum broader than long with a deep 
V-shaped concavity on posterior margin (fig. 178b). 

“Length: body, 6-6.5 ram.; wing, 7.5-8 mm. 

Type locality: Lombardia, Honduras. 

Type in United States National Museum. 

This species has also been reported from Motzorongo, V. C., Cor- 
doba and Teapa, Tabasco, Mexico. 

Plecia (Rhinoplecia) varabilis Hardy 

(Plate XXXVIII, figs 179a-c) 

Plena (Rhinoplectn) varabtlte Hardy, 1042, Can. Knto. LXXIV, 115-116. 

“This species can be separated from rufithorax Walker only by the 
male genitalia. It is easily distinguished by the characteristic de- 
velopment of the ninth sternum and the small V-shaped cleft on the 
hind margin. 

“The rostrum is well developed, longer than the antennae and 
folded beneath the face in resting position, compound eyes without 
a transverse groove on lower portion. Antennae of male eight seg- 
14-4327 
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mentedy of female ten segmented, antennae as well as pleurae and 
sides of abdomen often tinged with yellow. Male genitalia: Ninth 
sternum broad; posterior lateral margins strongly developed, reach- 
ing much beyond the bases of the harpagones. Hind mar^^ i of ster- 
num with a characteristic knoblike development in the n. Idle (fig. 
179a). Harpagones well developed, with several irregular teeth or 
bumps apically (fig. 179b). Ninth tergum but little wider than long, 
hind margin with a small V-shaped excavation in the middle (fig. 
n9c). 

‘The specimens in the tyi)e series show considerable variation in 
color, the typical coloration being yellow-orange without macula- 
tions, varying from this to dark rufous with irregular dark spots. 
Some of the female specimens in the series conform with the latter 
but they appear to be slightly teneral and this is probably not 
characteristic. 

‘‘Length: body, 5-6.7 mm; wing, 5.3-8.6mm.^^ 

Type locality: Barro Colo. Isld., Canal Zone. 

Type in American Museum of Natural History. 

This species has been recorded from various localities in Panama 
and Guatemala. 

Plecia (Rhinoplecia) vittata Wiedemann 

(Platt» XXXVIII, figs 180a-c) 

Plecia vittata Wiedemann, 1828, Aus Zweifl. Ins I, 75. 

The late Doctor Edwards of the British Museum compared speci- 
mens with the female type and sent the writer a male specimen from 
his series; this conformed with a Brazilian species in the writers 
collection. 

This species is related to bicolor Bellardi and is best separated 
from that species by the male genitalia. The wings are clearer than 
in bicolor, the costal area is somewhat smoky near the apices of the 
wing in males; the legs seem more consistently black and the geni- 
talia more shining, the specimens are also slightly larger. 

Male genitalia: Ninth sternum broad and rounded, with a slight 
ini^ard dip on hind margin. Harpagones very stout and irregular in 
shape (fig. 180a) somewhat pointed apically but inner margin de- 
veloped into a large blunt projection, visible from a lateral view (fig. 
180b) . Hind margin of ninth tergum developed into two obtuse 
lobes, these fold back slightly toward the anal area. Ninth tergum 
wider than long (fig. 180c). 

The female can be separated from bicolor only on size and geo- 
graphical distribution. 
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Male length: body, 5-5.5 mm.; wing, 6mm. 

If'male length: body, 6.5-7. 5 mm.; wing, 8mm. 
pe locality: Brazil. 

'type in Berliner Museum. 

Specimens have been examined from Brazilien Nova Teutonia, 
27° 11' B. 52° 23° L. 1938 (Fritz Plaumann) ; M. do Governo, Oct. 
31 ( J . Melzes) and Rio de Janeiro, Brazil, Oct. 1919 (Cornell Univ. 
Exped. Lot 569). Edwards also reports it from Santa Catharina, 
Brazil. 

Plecia (Ekinoplecia) xenia Hardy 

(Plate XXXVIII. figs. 181a-e) 

Plecia iRhtnoplecia) xenia Hardy, 1942, Can. Ento. LXXIV, 109-110. 

^This is related to rufi thorax Walker but the male genitalia are 
very different; the fork of the radial sector (vein is somewhat 
more sharply curved at its middle (near fig. 161e) and the fork of 
the media arises just before the middle of the distance between the 
r-m crossvein and the fork of the Rs. 

*^Male genitalia: Posterior lateral margins of the ninth sternum 
strongly produced, extending almost as long as posterior median 
margin of sternum; the segment is gradually convex, with a small 
development in the middle on hind margin (fig. 181d). This is 
scarcely visible from a ventral view. Harpagones well developed 
and very irregular in shape, covered wdth numerous teethlike points 
and bumps (fig. 181c). Ninth tergum about as high as long, longest 
in middle, gently convex, with a narrow slitlike invagination medi- 
anly on the posterior margin (fig. 181b). 

‘‘Male length: body, 4-5 mm.; wing, 4.5-6 mm. 

Female genitalia: Eighth sternum twice as wide as long with the 
posterior lateral margins more elongate than the rounded median 
lobes (fig. 181e). Ninth tergum about half as long on lateral mar- 
gins as its width, deeply cleft on both anterior and posterior margins 
wdth only a narrow bridge of sclerite joining the lateral plates; 
lateral plates strongly produced anteriorly (fig. 181a). 

“Female length: body 5-6 mm.; wing, 5.5-6 mm.'' 

Type locality: Higuito San Mateo, Costa Rica. 

Type in United States National Museum. 

The species has also been recorded from San Jose, San Carlos, 
and Santa Ana, Costa Rica. 

Plecia femorata Macquart, 1838, Dipt. Exot. Nouv. ou peu connus, 
Mem. de la Soc. Sci. Lille i, i, 90. Described from Brazil but can- 
not be placed. 
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Bibio Geoffrey 

Bibio Geoffrey, 1704, Hist. Ins. V. 2, 671. 

The genus is characterized by the development of the tibial spurs 
and the presence of the radio-medial crossvein separating the third 
and fourth longitudinal veins (R^ and M). The subcostal vein is 
usually well developed and extends to or near the costal margin. 
The first branch of radius consists of radial veins one to four in- 
clusive fused together, while the posterior branch is interpreted as 
the fifth radial vein. The comparative length of the r-m crossvein 
with the length of the basal portion of vein R 5 (Rs) is a very import- 
ant taxonomic character. The veins beyond radius (so-called poste- 
rior veins) are usually lighter in color and are often concolorous with 
the membrane. The costa ends at or but slightly beyond the end 
of vein Rg. The antennae are rather short and composed of six to 
ten short, broad, closely pressed segments; each segment bearing 
one or two rows of strong hairs in addition to fine pubescence. The 
eyes of the male are contiguous on the front while those of the fe- 
male are broadly separated. The femora and tibiae of the males are 
usually swollen, never long, and slender as in the more primitive 
genera. In many species the subsegments of the posterior tarsi are 
greatly dilated.' 

For the most part the genital structures of the male Bibio are not 
as important taxonomically as in other genera and in many groups 
the specific characters of the genitalia are very obscure and difficult 
to differentiate; in some cases no noticeable specific differences ap- 
pear to be present. 

Genotypfj: Tipula hortulana Linn., 1762, Hist. Abregee Ins. Vol. 
2, p. 568. 

Key to Species of M.\lb Bibio 

1 . Inner spur of front tibiae short, not more than one-half the length of outer 2 

Inner spur of front tibiae long, conspicuously more than ono-half the length of outer, 9 

2. Crossvein r-m one-third to one-fourth the length of basal part of Hs 3 

Crossvein r-m at least one-half the length of the basal part of Rs 22 

8. Legs entirely black or dark brownish red, never rufous 4 

At least the tibiae in part yellow; posterior basitarsi scarcely over two times as long 

as wide 6 

4. Posterior basitarsi one-third to one-fourth as wide as long; hind femora averaging 

2 mm., hind tibiae 1.8 mm. ; smaller species, length of wing 4. 5-6. 5 mm 5 

Posterior basitarsi five to six times as long as wide; hind femora averaging from 
2.5>2.9mm. ; hind tibiae 2.4-2.6mm. ; usually larger species, length of wing 

6-9 mm 7 

6. Wings dusky to smoky hyaline 6a melanopilosui Hardy, p. 473 

Wings hyaline to yellowish fumose; pile of dorsum yellow. 

albipennis var. tenuipes Coquillett, p. 463 

6a. Pile of thorax and legs chiefly black; humeral ridges tinged with yellow. Wing 

5-6 mm melanopiloaua melanopilosua Hardy, p. 473 
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Pile of thorax, coxae and femora yellow; humeral ridges black; slightly larger 

species. Wing 6-6.6 mm melanopilosua var. biacptua Hardy, p. 478 

Femora black, thorax and abdomen mostly black pilose curtipca James, p. 462 

Femora more rufous, abdomen at most gray pilose, thorax with some yellow pile. 

kansenais James, p. 

Wing.s dusky albipennia beameri n. sub. sp., p. 

Wings hyaline 8 

Scleritc’s of abdomen not overlapping, comparatively short, revealing white or gray 

conjunctiva conjunct ivua Hardy, p. 

Selerites overlapping, conjunctiva black 8a albipennis Say, p. 451 

8a. Pile usually longer and more abundant, especially on males (western). 

albipennis hirtus Loew, p. 452 

Pile shorter and less abundant (eastern) albipennis albipennis Say, p. 461 

Legs black or dark reddish brown 10 

Legs rufous or bicolored 13 

Pile of thorax black 11 

Pile of thorax yellow, or with some j'*‘llow pile intermixed 12 

Crossvein r-in one-fourth the length of Ra necotus Hardy, p. 

Oossvein r-in equal to the length of Rs criorhinua Bellardi, p. 

Posterior veins concolorous with membrane; inner .>^puis of front tibiae nearly equal 

to the outer mickcli Hardy, p. 

Posterior veins dark; inner spurs of front tibiae shorter, about threi*- fourths the 

length of the outer utaJiensts Hardy, p. 

Only femora rufous fvmoratm Wiedemann, p. 

More of legs yellow to rufous 14 

Larger species, (wing 7. 6-9. 5 mm.) ; pile chiefly dark 16 

Smaller sp<*cies (wing 4-6 mm.); pile u.sually pale 17 

Femora (at least basally) dark brown to black, contrasting in color from posterior 

tibiae; pile gray to black nervoaua Loew, p. 

Femora rufous, dark tipped, concolorous with po.sterior tibiae 16 

Wings chiefly hyaline, posterior ba.sitarsi not enlarged xanthopus Wieflomann, p. 

Wings yellowish fiimo.s 0 , posterior baaitarsi enlarged velorurn McAioe, p. 400 

Subsegments of hind tarsi long and slender, metatarsi about seven tinu'S as long ns 
wide and about three times as long as inner spurs of hind tibiae (fig. lOla). Posterior 
veins conct»loroU8 with the membrane; dorsum of female rufous. Posterior femora 

average 2.6 nun. in length, posterior tib'ae 2.4 mm fratemus Loew, p. 466 

Subsegments of hind tarsi rather short and thick, metatarsi from two and one-half 
to four and one-half times as long as w'ide, scarcely over twice as long as libial spurs. 
Posterior veins darker than membrane in most species; dorsum of female black. Pos- 
terior femora average 1.7-2 mm. in length, tibiae 1.6-1. 7 mm 18 

Posterior veins concolorous with the membrane 19 

Posterior veins darker than the membrane 20 

Pile of thorax and abdomen chiefly black nigripilus Ivoew, p. 480 

Pile chiefly yellow abbreviatua Loew, p. 

Pile chiefly yellow, legs almost entirely rufous or yellow 21 

Pile black, legs chiefly reddish brown to black velcidua Hardy, p. 

Eyes divided into an upper and lower portion by a transverse depressed area just 
below middle line; wings hyaline or slightly yellow fuimwe; spurs of posterior tibiae 
thick and blunt at apex, hind metatarsus not quite three times as long as wide 

(fig. 188a) carri Curran, p. 

Trans>’eise depression near lower one- fourth of compound eye; wings dusky to smoky; 
spurs of posterior tibiae more slender and acute, metatarsus four times as long as 
wide (fig. 196a). (Some atypical specimens will run here). 

Knoioltoni var. paltidua Hardy, p. 470 

Posterior basitarsi distinctly enlarged, almost to equally as large as the end of the 

femora 23 

Posterior basitarsi not distinctly swollen 40 

Legs brown to black, not distinctly bicolored 24 

Legs distinctly bicolored or entirely veliow to rufous 27 

Thorax and legs entirely dark haired Uoaaonae Coekerell, p. 

Thorax and legs pale haired, sometimes with a few scattered black hairs on the 
dorsum 26 
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5. Larger speciefi, wing 8.6-9.8 nim. ; wings brownish f uinose. .ru/i^horoa; Wiedemann, p. 488 

Smaller apecies, wing 4.5-8.6 niin. ; wings pale yellow fumose 26 

1. Stigma dark brown, posterior veins darker than membrane. Posterior basitarsus about 
three times as long as wide (fig. 196b); all tibial spurs acute; outer spur of front 
tibiae extending about one- third the length of the basitarsus (fig. 196a), 

longipea Loew, p. 472 

Stigma light yellow, posterior veins concolorous with the membrane. Hind basitarsus 
scarcely over twice as long as wide (fig. 202b) ; tibi^ spurs more blunt ; outer spur 

of front tibia half as long as the basitarsus (fig. 202a) sericatua Hardy, p. 484 

. Femora entirely black or very dark ; basal constriction never yellow. Stigma ob- 
solete 28 

Femora bicolored or entirely rufous 29 

. Pile of thorax black. Wings -slightly yellowish hyaline monsteri James, p. 476 

Pile of thorax yellow. Wings hyaline labradorensis Johnson, p. 471 

, Femora chiefly rufous, not more than apices daik 83 

Basal constriction of femora yellow, ot hoi wise black or dark reddish brown 80 

. Pile black bryanti var. nigrita Curian, p. 467 

Pile pale or yellow 81 

Posterior baaitarsi strongly swollen, rather globular, only two and onu-half times as 
long as wide and broader than apices of femora; tibiae strongly dilated; posterior 

veins darker than membrane flukei Hardy, p. 464 

Posterior basitarsi not gieatly dilated, more cylindrical, at least three and one- half 

times as long as wide; posterior veins concolorous with membrane 32 

, Wings whitish or grayish hyaline; femora black apically pingreenaia James, p. 481 

Wings dark yellow fumose; apex of femoio brown tenellua Hardy, p. 486 

Femoi*a entirely >ellow to lufous, not tipped 88 

At least apices of femora nairiiwly black tipped 34 

, Pile black; femora only slightly tipped; uiiigs h> aline bryanti Johnson, p. 456 

At least some yellow pile on doisum, that of pleurae, co.xae and femora always pale, 35 
Smaller species (wing 4-5 mm.); wings yellowish hyaline, posterior veins darker than 

membrane .' fluginatua Hardy, p. 464 

I.arger species (wing 7-8.5 mm.); wings yellowish fuinose 86 

At least posterior tibiae concolorous with femora, not with a dark brown to black 

stripe running the entire length; posterioi veins concolorous with membrane 37 

Anterior tibiae dark reddish brown to black, middle tibiae dark reddish to brown, 
posterior tibiae with dark brown to black strip running the entire length dorsally. 

Posterior veuis yellow-brown columbiaenaia Hardy, p. 459 

Tibiae, hind feiiioia and basal tarsal joints pale, with dark tips, .inaequalia Loew, p. 468 

Ohiy femora daik tipped fwmpennia Walker, p. 466 

Larger species, wing 6.5-8.5 mm. ; genitalia black 89 

Smaller .species, wing 4.6 mni.; ninth sternum blight yellow, coxae and trochanters 

yellow towneai n. sp., p. 487 

Pile of thorax black; wings hyaline bryanti Johnson, p. 456 

Pile of thorax yellow; wings brownish yellow fumose inaequalia Loew, p. 468 

Legs distinctly bicolored or rufous, at least bases of tibiae light colored 42 

Legs entirely dark 41 

Legs shining black; wings dark yellow-brown fumose carglinua Hardy, p. 457 

Legs dark reddish brown to black; wings whitish hyaline aimilia James, p. 486 

Only femora rufous holti MoAtee, p. 467 

More of legs yellow to rufous 48 

Femora dark brown to black contrasting from paler tibiae, at least bases of tibiae 

yellow to rufous 44 

Femora rufous, not thus contrasting, usually entirely rufous, if darkened apically the 

tibiae are also darkened 48 

Larger species, wing 7-8.6 mm 46 

Smaller species, wing 4-6.6 mm. 47 

Wings hyaline 46 

Wings yellow-brown fumose; sometimes only bases of tibiae yellow rufous, pile dense, 

yellow. Humeral erossvein obsolete 46a neojacohi n. n., p. 476 

46a. Only the bases of tibiae yellowish to rufous, legs otherwise black. 

neojacobi neojacohi n. n., p. 476 
Tibiae, first two tarsal subsegments and bases of femora rufous. 

neojacohi rufitibudia Hnrdy, p. 477* 
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Posterior veins concolorous with the ineinhrsne; pile dense black. .veMtitus Walker, p. 491 

P^terior veins darker than meinbran»»; pile yellow atripUotut James, p. 455 

Pile of dorsum long, dense black with yellow hairs intermixed, or pile of dorsum en- 
tirely yellow; wings hyaline to dusky. Inner spurs of front tibiae about one-fourth 

the length of the outer 47a nigrifentoratiti Hardy, p. 478 

Pile very sparse and short, chiefly black; wings yellow fuinose. Inner spurs of front 

tibiae about one-half the length of outer cogntUus Hardy, p. 4.'>9 

47a. Pile of dorsum chiefly black nigrifemoratm nigrifemoratua Hardy, p, 478 

Pile of dorsum entirely yellow iugrifemoratu» var. gilvun Hardy, p. 479 

Larger species (wing 0-9.5 mm.); posterior basitaisi as long as next two subsogiiients 

and live times as long as wide 61 

Smaller species (wing 4-5 mm.); posterior basitarsi shorter than next two subsegments 

and less than four times as long as wide 49 

Middle and anterior legs marked with brown, anterior tibiae black basally ; dorsum 

of female black 49a knowltoni Hardy, p. 469 

Middle and anterior legs concolorous with posterior legs; dorsum of female slightly 

rufous 60 

40a. Wings yellowish knowltoni knowltoni Hardy, p. 469 

Wings dusky knowltoni var. paltidua Hardy, p. 470 

Tibiae with gray to black pile ^'onirasting with silky yellowish pile of femora; eyes 

mostly pale pilose alexanderi James, p. 463 

Tibiae with softer yellow pile; eyes black pilose painteri James, p. 480 

Crossvein r-iii only one-half the length of the basal part of Rs; posterior veins en- 
tirely obsolete; taisal joints very slightly swollen, not nearly as broad as end of 
femora; pile of dorsum daik yellow-biown ; fenM»ru and tibiae daik on apical por- 
tion Hardy, p. 461 

Crossvein r-m over <aie-half, usually etiual to bast* of Rs; tarsal joints slender. ... 62 

Pile of dorsum black triatis Williston, p. 488 

Pile of dorsum chiefly yellow 53 

Wings chiefly hyaline to dusky; tibiae and taisi of fiont two pairs of legs darker 
than femora, which are light reddish yellow; posterior legs entirely reddish yellow, 

joints daiker alienua MoAtee, p. 464 

Wings slightly yellow funiose, tibiae and tarsi, of at least posteiior legs, concolorous 

with femora C4 

Thorax and abdomen entirely black. Posteiior veins darker than the membrane. 

54a xanthopua Wiedemann, p. 401 

Posteiior margin of thorax, parts of pleurae, coxae and abdomen with dark reddish 

coloration. Posterior veins concolorous with membrane rufalipea Hardy, p. 482 

54a. Pile pale, less abundant; wings yellowish fuiiiose; pleurae of female ofU*n in 

part yellow to rufous xanthopua xanthopua Wiedemann, p. 491 

Pile more abundant, gray to black; wings somewhat smoky; pleurae of female 
black (western) xanthopua palhatua McAtee, p. 492 


Key to the Species of Female Bibio 

1. Inner spurs ot fnint tibiae short, not more than one-half the length of Jhe outer. . . 2 

Inner spurs conspicuously more than one-half the length of the outer 8 

2. CroBSvein r-m at least one-half the length of the basal section of the radial -sector, 16 

Crossvein r-m short, not more than one-third the length of the basal section of the 
radial -sector • 

3. Legs entirely black, or dark brownish red, never rufous 4 

Legs chiefly rufous, posterior basitarsi just one and one half-times as long as second 
tarsal subsegment 6 


4. Posterior basitarsi scarcely over three times as long as wide; smaller species (wing 

4-6 mm.) ® 

Posterior basitarsi almost six times as long as wide; usually large species (wing 
5.6-9.5 mm.) 7 

5. Wings dusky to smoky hyaline 5a mdanapUoaua Hardy» p. 473 

Wings hyaline to yellowish; pile of dorsum yellow, .albipennia var. tenuipea Coquillett 

6a. Pile of thorax, coxae and femora chiefly black, humeral ridge tinged with yellow ; 

legs somewhat rufous nu^anopUoaua mebtnopiloaua Hardy, p. 478 

Pile of thorax, coxa# and femora pale, humeral ridge black ; legs entirely black ; 
slightly larger species, length of wing 6-6.5 mm, meUmopiloaua biaeptua Hardy, p. 474 
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Thorax and abdomon chiefly black pilose; inner spurs of front tibiae about one-half 

the length of the outer curtipes James, p. 462 

Thorax and abdomen with grayish yellow pile; inner spurs not more than one-fourth 

the length of the outer James, p. 

Humeri each with large conspicuous red spot in addition to the yellow of humeral 

ridges; pleurae with rufous markings. Wings smoky conjunctivus Hardy, p. 

Thorax entirely black, except for pale humeral ridges 7a albipennia Say, p. 

7a. Wings hyaline 

Wings dusky albipennia beameri n. sub. sp., p. 

7b. Pile usually longer and more abundant, especially on males (western). 

albipennia hirtua Loew, p. 

Pile shorter and less abundant (eastern) albipennia albipennia Say, p. 

Femora lighter in color than tibiae and tarsi, dorsum of thorax black 9 

Femora not thus contrasting, if tibiae are of darker color, the dorsum is rufous. . . 11 
Tibiae and tarsi dark reddish brown; wings yellow fumose; all leg joints dark 

tipped velorum McAtee, p. 

Tibiae and tarsi black, only fibial spurs rufous. Wings blackish 10 

Coxae and trochanters rufous, anterior pair lighter mickeli Hardy, p, 

Coxae and trochanter entirely black fernoratua Wiedemann, p, 

Wings smoky, blackish costally baaalia Loew, p, 

Wings slightly yellowish hyaline to yellow-brown 12 

Wings only slightly yellowish hyaline; inner tibial spur but slightly over one-half 

the length of outer 13 

Wings yellow-brown; inner tibial spurs always conspicuously over one-half the length 

of outer 14 

Smaller species, wing t-.'i mm. in length; leg joints somewhat shortened giving the 
legs a drawn up appearance; inner spurs of front tibiae but slightly over one-half 

the length of the outoi carri Curran, p. 4.68 

Larger species, wing 7-8 mm. ; leg joints not shortened, 13a xanthopua Wiedemann, p. 491 
13a. Pleurae wholly dark xanthopua palliatua McAtee, p. 492 

Pleurae in bnrt yellow to rufous xanthopua xanthopua Wiedemann, p. 491 

Smaller species, wing 4. 6-6.6 min 15 

Larger species, wing 7. 6-9. 5 nun nervoaua Loew, p. 477 

Hind metatarsi six to seven time.s as long as wide, tibial spurs extend about one-third 
the length of metatarsi; tliorax chiefly rufous, sometimes with only a slight tinge of 

rod on the dorsum fratemua Loew, p, 

Hind metatarsi noft more than three to four times as long as wide, spurs of hind 
tibiae extending almost half the length of metatarsi; thorax black, 

abbreviatua Loew, p. 

At least the niesonotum chiefly rufous 17 

Top of thorax chiefly or entirely block, never with more than anterior margins of 

humeral ridges pale 26 

Dorsum of thorax or the pleurae with dark brown to black markings; thorax never 

entirely rufous ’ Ig 

Entire thorax rufous 22 

Legs dark brown to black; larger species 19 

Legs rufous to yellowish 20 

Length of head, behind the eyes much shorter than length of the eyes (fig. 201b); 
face not tuberculote in middle; head and prothorax finely shagreened; scutellum 

shining black rufithorax Wiedemann, p. 483 

Length of head behind eyes longer than length of eyes (fig. 187a); face tuberculate 
in the middle ; head and prothorax brightly polished and smooth ; scutellum rufous. 

carolinua n. n., p. 457 

Larger species, wing 8-9 mm. Wings dark yellow fumose fumipetinia Walker, p. 466 

Smaller species, wing 6-7 mm. Wings chiefly hyaline or but lightly yellow fumose, 21 
Dorsum of thorax entirely reddish yellow ; posterior tibiae not noticeably clavate, 

alexanderi James, p. 463 

Dorsum of thorax with black markings; posterior tibiae clavate. . .pain feri James, p. 480 
Abdomen as well as thorax and legs chiefly reddish or testaceous, with only minor 

dark markings 28 

Abdomen black 26 
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Tibiae and tarsi brownish red, darker in color from yellowish red femora. 

rufalipes Hardy, p. 482 

Tibiae and tarsi yellow to rufous, not darker than femora 24 

Larger species, wing 7-8.5 iimi., wings yellowish in both sexes inaeqmlit Loew, p. 468 

Smaller species, wing 5-6 nun., wings of female smoky yellow fumose,* of male 

hyaline towneai Hardy, p. 487 

Hind coxae blackish, wings dusky fuinose alienus McAtoe, p. 454 

Hind coxae rufous, wings yellowish fumose longipea Loew, p. 472 

Entire anterior margin of inusonotum pale ; pleurae and abdomen in part reddish ; 

legs including coxae and trochantei-s bright 5 'ellow lobatm Hardy, p. 471 

Only humeral ridges pale 27 

Only femora rufous holti McAtee, p. 

More of legs yellow to rufous 28 

Smaller species, wing 5-7 mm. (tnly monstri and fiukei fioiii 6-7 mm.) 20 

Larger species, wing 7.5-9 min 86 

Wings dusky hyaline to smoky gray fumose 80 

Wings hyaline to yellow fumose 81 

Coxae and trochanters black, femora of male black nigrifemoratua Hardy, p. 

Coxae and trochanteis nifou.s, femoia of male roinHs. . . .ktiowUoni pnltidm Hardy, p. 

Coxae and trochanters rufous; pleurae usually with rufous markings. Posterior veins 

darker than the membrane 33 

Coxae, trochanters and pleurae black oi tinged with dark reddish brown 82 

Posterior veins concoloioua with the membrane, coxae and irochunteia black 84 

Posterior veins darker than the membrane, coxae and trochanters tinged with dark 
reddish brown (atypical specimeii.s of this .species will key out here), .carri Curran, p. 458 
Wings dark yellow iumos**, logs rather slender, the joints more elongate; crossvein 
r-m slightly loiigei than basal puit of the Rs; posterior basilarsi of male swollen. 

alosaonac Cockerell, p. 486 

Wings hyaline to slightly yellow fumose; Icg.s more robust; cros.svein r-m slightly 
shoiter than basal part of Hs; ptwterior busitarsi of male not swollen. 

knowltoni knowitoni Hardy, p. 469 

All femora browni.sh yellow, much darker in color than tibiae ; posterior veins pale 

brown, darker than the membrane flukei Hardy, p. 

Femora yellow to rufous, not darker than tibiae; posterior veins coiicolorous with 

the membrane * 86 

Tibiae and tarsi broadly black ti]>pe«l, last four tarsal subsegments chiefly black. 

Larger than succeeding species; wing 6-7 mm monatri James, p. 

Leg joints chiefly rufous, not extensively tipped, smaller species, wing 4.6 -6.6 mm. 

aericatua Hardy, p. 484 
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Wings yellowish fuinose 87 

Wings dusky hyaline zantfwpua palliatua McAtee, p. 492 

Crossvein r-m about one-half the length of the Us; wing 7-7.6 mm.; po.sterior veins 
concolorous with membrane; legs chiefly yell<»w'; posterior tarsal subsegments of male 


slightly swollen Hardy, p. 461 

Crossveiii over one-half, usually equal to Rs; wing usually 8-9 mm 88 


Posterior veins darker than membrane; posterior basitarsi of male not swollen. 

88a zanthopua Wiedemann, p. 491 

Posterior veins concolorous with the membrane; posterior basitaisi of male strongly 

bryanti Johnson, p. 456 

S8a. Pleurae of female wholly dark; male with the hair more copious and longer, 

usually darker sometimes wholly black (western), zanthopua palliatua McAtoe, p. 492 
Pleurae of female often in part yellow to rufous; male with less abundant and 
shorter hair, usually pale on thorax and abdomen. 

zanthopua zanthopua Wiedemann, p. 491 
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Bibvo abbreviatm Loew 

(Plate xxxvm, figs. 182a-c) 

Bihio abbreviatus Loew, 1864, Diptera Americae Septentnonalis indigona, Centuria, 5, No. 
9, Cliompl. Work, p. 217. 

Bibio abbreviatii» Van der Wulp, 1881, Tijds. V. Ent. 24, 145. This is a homonym. 

This species is related to fraternus Loew and is distinguished by 
the shorter and thicker tarsal subsegments of the male and the 
black dorsum of the female. 

Male. — Head and appendages, body (except pale humeral ridges) 
and coxae black, the pile of the head black, that of the body and 
legs pale; femora and succeeding leg joints, excepting front tibiae 
and the last two or three tarsal joints, yellow to rufous with dark 
tips, the anterior tibiae and last two to three tarsal subsegments 
dark brown to black. Leg: Spurs of anterior tibiae rufous, the inner 
spurs almost equal to the outer in length. Subsegments of hind tarsi 
comparatively short and thick, the metatarsi are about two and one- 
third times as long as the inner spurs of posterior tibiae (fig. 182b). 
Wings: Hyaline, anterior veins and stigma brown, posterior veins 
concolorous with membrane, radio-medial crossvein equal to the 
basal part of the posterior branch of radius. Genitalia: Ninth ter- 
gum deeply V-shaped_on hind margin, the cleft extending over half 
the length of the segment (fig. 182c). Ninth sternum broad, cleft 
about one-third the length of the segment on hind margin. Claspers 
rather narrow (fig. 182a). 

Female. — Females differ in having pale yellow fumose wings; 
posterior veins yellowed, slightly darker than the membrane. Coxae 
and trochanters yellow to rufous; the pleurae sometimes having 
yellowish markings. The hair of the female is more sparse and the 
hind metatarsi are slightly more slender. 

Length of wing, 4-6 mm. 

Type locality: District of Columbia. 

Type in Cambridge Museum of Comparative Zoology. 

This species is rather wide spread. Specimens have been studied 
from the following states and Canadian provinces: Ohio, South Da- 
kota, Michigan, Kansas, North Carolina, New York, Maryland, 
Missouri, Virginia, Iowa, Georgia, Quebec and Ontario. Also type 
locality. 

Bibio articulatus Say, JS. pallipes Say or B. baltimoricus Macquart 
might be the same as this species, or one or more of them the same 
as fraternus Loew. None of these descriptions refers to the character 
of the tarsal subsegments so they cannot be separated. Specimens 
determined as JB. pallipes Say, in various collections studied have 
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proved to be the same as ctbbreviatus, but Say’s type is apparently 
lost and the determinations must be questioned. 

Bibio albipennis Say 

(Plate XXXVIII, fig. 183a) 

Btbio alhipennit Say, 1823, Desc. Dipt. U. S., Journ. Acad. Nat. Sci. Phila., vol. 3 ; 78 ; 
1869 Compl. Writings, vol. 2 p. 69. 

Male. — Entirely shining black, except for pale humeral ridges. 
Legs: Inner spurs of front tibiae short, approximately one third of 
the length of the outer. Spurs of hind tibiae thick and blunt, inner 
spur extending about one third the length of the metatarsus (fig. 
183a). Posterior metatarsi not swollen and about twice the length 
of the second joint, metatarsi about six times as long as wide. Hind 
femora average 2.9 mm. in length, hind tibiae 2.6 mm. Legs some- 
times verging into brownish black but more consistently shining 
black. Pile of eyes dark brown to black, long and copious, that of 
the face gray; body, coxae and femora with pale yellowish to gray 
hair; tibiae and tarsi with short dark hair. Whigs: Whitish hyaline; 
stigma and anterior veins dark brown, posterior veins lighter brown, 
darker than the membrane ; radio-medial crossvein about one fourth 
the length of the basal part of the posterior branch of radius. 

Female. — The female differs in usually having reddish brown 
markings on the pleurae (sometimes entire body tinged), and the 
pile much more sparse and shorter. 

Length of wing, 7-9,5 mm. 

Type locality: Pennsylvania. 

Type probably lost. 

The type form seems to range east of the Rocky Mountains; the 
species is the most common of the Nearctic Bibionidae. 

Bibio albipennis beameri n. sub. sp. 

(Plate XXXVIII. figs. 184a-b) 

This has been considered the same as afer McAtee (nec Loew). 
It fits the description as being related to albipennis but differs in 
having the wings dusky fumose. Examination of the type of ajer 
proved that these are not related. That the specimen described 
as afer McAtee is actually related to Bibio rufithorax Wiedemann. 

In working with this form the writer has often debated its possible 
rank. In Kansas and the middle west it appears to be a distinct 
species but as there is such a great amount of variation over large 
series of albipennis Say and it is not uncommon to find dusky winged 


44. 1928, Proc. But. Soc. Wash. Vol. 26, No. 8, 68. 



452 


The University Science Bulletin 


variants, it is perhaps better to include this character in the specific 
concept. 

The subspecies differs from typical albvpennis in having the wings 
darker fumose and being smaller in size; the posterior median mar- 
gin of the ninth sternum in the male is also more pronounced. The 
specimens are more sparsely pilose than albipennis, markedly more 
so than the subspecies hirtits Loew; wings yellow-brown to smoky 
fumose instead of milky white as in the typical form. The type 
series, from Kansas, are all of smaller size than albipennis; variants 
have been examined from other localities which verge into this sub- 
species. The females have a tinge of dull red on the legs, pleurae 
and abdomen; the hind portions of the humeri are dull red and the 
wings more brownish fumose. 

Male genitalia: Ninth sternum broader than long with a pro- 
nounced gibbosity in the middle on hind margin; harpagones rather 
slender and curved (fig. 184a). Ninth tergum deeply cleft, with a 
small membranous portion in the bottom of the cleft (fig. 184b). 

Length of male: body and wings 6 mm. 

Length of female: body and wings 6.7 mm. 

Holotype male, allotype female and one hundred and thirty-eight 
paratypes, one Imndred and five males, thirty-three females, Douglas 
County, Kansas, May 11, 1931 (R. H. Bearaer). All are in the Snow 
Entomological Collection. 

Bihio albipennis hirtus Loew. 

Bibio htrtus Loew, 1864, Dipt. Amer. Sept, indig.. Cent. 5, No. 2, 1864, compl. work, 
p. 213. 

Similar to albipennis, the only distinction being the more copius 
and longer hair, especially in the males. In some cases the hair is 
much darker. The legs of the males are usually never tinged with 
brownish red; the females are usually entirely shining black. The 
anterior veins of the wing in both sexes are usually black and the 
posterior veins gray. 

There is no sharp distinction between these two subspecies and in 
various localities they may intergrade. Generally hirtus seems to 
be confined to the western portion of North America and albipennis 
to the eastern. 

Type locality: California. 

Type in Cambridge Museum of Comparative Zoology. 
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Bibio albipennis var. tenuipes Coquillett 

(Plato XXXVIII, fig. 186a) 

Bibic tenuipcM Coquillett, 1902, Proc. U. S. Nat. Mus.. V. 26, p. 96. New combination. 

This is apparently just a variety of albipennis. The only essential 
difference is its smaller size. This varies a great deal and so many 
intergrading forms appear in any large series of albipennis that no 
specific boundary can be set up. The tenuipes variety does not ap- 
pear to be restricted in geographical distribution so can hardly be 
subspecific. 

Male. — Chiefly shining black, except for yellow humeral ridges 
and rufous tibial spurs. Pile of the eyes black, that of the under 
side of the head gray ; thorax, abdomen, trochanters and femora with 
pale yellow to gray pile, that of tibiae and tarsi chiefly black. Legs 
rather shortened and appearing somewhat drawn up. Inner spurs of 
front tibiae very short, about one fourth the length of the outer (fig. 
185a) ; hind femora clavate, tibiae only slightly so, outer edges al- 
most straight; posterior basitarsi not enlarged and comparatively 
short, about one and one-half as long as the next segment. Wings 
hyaline, tinged with yellow in the costal cell and with gray in the 
marginal and basal cells; anterior veins and stigma dark brown, pos- 
teriors lighter. 

Female. — The female differs in having all pile short, pale yellow 
and legs tinged rather extensively with rufous ; front femora strongly 
swollen and the wings more yellow fumose. 

Type locality: Arizona. 

Type in the United States National Museum. 

The writer has identified the variety from Texas, Utah, Washing- 
ton and Wisconsin. McAtee reports it from Colorado and New 
Mexico. 

Bibio alexanderi James 

Bihw alexanderi James, 1936, Some New Western Bibionidae, Amer. Mus. Nov. No. 382, 
p. 1-2. 

This species is related to fratemus Loew and to painteri James, 
the shorter inner spurs of front tibiae will distinguish it from the 
first species and the more slender posterior tibiae and the short, 
sparse yellow pile of the eyes will separate it from the latter. 

Male.— Head and appendages, body (excepting the pale humeral 
ridges) , coxae and trochanters black. Pile of eyes rather short and 
chiefly yellowish, that of remainder of head pale yellow to gray, with 
some'biack pile on the lower part of the occiput; pile of body and 
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legs chiefly yellow, quite dense and long. Legs: Femora, tibiae and 
first one or two joints of tarsi yellow-rufous, very slightly darkened 
at the end of the joints; remainder of tarsi dark brown to black. 
Inner spurs of the front tibiae not quite one-half the length of the 
outer; posterior basitarsi not enlarged, about twice the length of the 
second segment. Wings: Slightly dusky fumose, clouding somewhat 
deeper along the costal margin; veins and stigma brown, posterior 
veins but little lighter than the anteriors; radio-medial crossvein 
equal to the basal part of posterior branch of radius, basal section 
of Mj faint. 

Female. — The females differ sharply from the males in that the 
entire dorsum of the thorax (excepting dark brown to black prono- 
tum), coxae and trochanters are yellow to rufous and the pleurae 
are quite extensively rufous with black markings. Pile more sparse. 

Length of wing, 6 mm. 

Type locality: Boulder Creek Bottoms, near Valmont, Colorado. 

Type in American Museum of Natural Histor>'. 

The author has identified specimens from Stillwater, Oklahoma, 
March, 1936 (A. E. Prichard). 

Bibio alienm McAtee 

Bxbto alienns McAU'C, 1923, Descriptions of Bibio from the Carolina.^. Proc. Ent. Soc. 
Wash., Vd, 26, No. 8, 62-68 

The writer having not definitely identified this .species prefers to 
give MoAtee’s original description. 

“Male . — Head and body black, the humeral ridges yellowish; 
short, erect hair upon eyes black; longer, flexuous hair of occiput 
dark, of thorax and abdomen whitish. The legs have the coxae, 
trochanters, tibiae and tarsi of first two pairs brownish to blackish, 
all femora reddish-yellow, hind legs of this color throughout, the 
joints more or less blackish distally. Wings nearly hyaline, a little 
fumose along costa, the stigma moderate in size, dark brown. Length 
of wing: 5-5.5 mm. 

“Female . — ^Head black, abdomen brownish-black, thorax and most 
of legs reddish-yellow, front tibiae, hind coxae and tips of other leg 
joints blackish ; hair of head, thorax and legs rather bri.stly, that of 
abdomen somewhat softer, pale reddish. Wings dusky fumose, 
darker costally, the stigma and veins near costa blackish. Length 
of wing: 7 mm.” 

McAtee states that the male of this species is close to nervosus 
Loew but that the pile of the occiput, eyes and thorax is longer and 
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more copious, and the wings are darker. From his description they 
would seem to differ by the posterior tibiae and tarsi contrasting in 
color from those of the anterior legs. 

The female seems to be near longipes Loew but differs in that the 
hind coxae are blackish, and the wings more dusky. 

Type locality: Raleigh, North Carolina. 

Type in United States National Museum. 

Bibio atripilasus James 

(Plat.* XXXVIII, figs. 186a-b) 

Bibto atr { pilo » u 9 James, 1936, Ainer. Mua. Nov. No. 882, 2. 

Near vestitus Walker but differing in that the pile of the thorax, 
abdomen and legs is dense, pale yellow and the femora are mostly 
black, slightly reddish apically. 

Male. — Head and appendages, body (humeral ridges yellowish), 
and trochanters black. Pile of eyes, upper part of face and occiput 
copius black; that of the under part of the face long, dense, yellow- 
gray; that of the body, coxae and femora whitish to yellow-gray; 
first two to three segments of the abdomen with dense patches of 
gray pile on lateral margins. Legs: Femora chiefly black, rufous 
apically; front femora each with a rufous stripe running longitudi- 
nally, bordered by black above and below. Tibiae rufous with 
brownish markings medially and apically. Inner spurs of front 
tibiae short, about one-third the length of the outer. Basitarsi about 
twice as long as the succeeding joint, first two basal joints of tarsi 
yellowish-black at apices, next three subsegments verging into black. 
Wings: Hyaline, anterior veins and stigma dark brown, posterior 
veins light brownish yellow; crossvein r-m equal in length to the 
basal part of Rs. Genitalia: Cleft of ninth sternum very shallow 
and broad, distinctly shaped, the inner margins being indented giv- 
ing a steplike appearance; the sternum is produced into an acute 
point on each inner margin at base of harpagones. Harpagones 
broad medially, each with a long apical point and a short tooth de- 
veloped on the inner edge (fig. 186a), Ninth tergum gently concave 
on posterior margin, segment about twice as wide as long on median 
line. Cerci strongly developed and quite heavily sclerotized (fig. 
186b). Pile of genitalia long and yellow. 

Length of wing, 7 mm. 

Female unknown. 

Type locality: Boulder, Colorado. 

Type in the American Museum. 
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This author has identified specimens from Petersboro, Utah, 
4-27-35 (F. H. Gunnell) ; Price, Utah, 7-14-35 (F. C. Harmston) 
and Paradise, Utah, 5-4-37 (G. F. Knowlton). 

Bibio basalis Loew 

Bibio boBalis Loew, 1864, Dipt. Amer. Sept, indig., Cent. 5, No. 11, Comp, work, p. 217. 

Female. — Head and body black, coxae rufous, the posterior ones 
somewhat darker than anteriors; femora, tibiae (except front pair 
which are shining black, with rufous spurs) reddish, with black tips; 
basitarsi yellow with black tips, other tarsal joints chiefly black. 
Inner spurs of front tibiae long, but slightly shorter than outer. 
Pile of head, body, coxae and femora yellow to reddish yellow; that 
of tibiae and tarsi brown to black. Wings dusky fumose, darker 
costally; anterior veins and stigma black, posteriors brown; r-m 
crossvein equal in length to basal part of Rs. 

Length: wing, 5.5-9 mm. 

Male unknown. 

Type locality: New Hampshire. 

Females fitting the description of this species have been examined 
from British Columbia, Massachusetts, New Hampshire and Utah. 
McAtee reports. a female answering the description (except for size) 
from Manning, South Carolina, with a wing length of 5.5 mm. This 
is a rather wdde range, and since the males of the species are un- 
known and the original description is so meager, their identification 
is by no means certain. 

Type in Cambridge Museum of Comparative Zoology. 

Bibio bryanti Johnson 

Bihio bryanti Johnson, 1929, Diptera of Labiador, P.^yche, XXXVT, 133. 

Bibto lacteipennis Curran (nec Zetteratedt), 1924, Can. Ent, LVI, 250. 

Bibio currani Hardy, 1937, Proc. Utah Acad. Sci. XIV, 200-201. 

B. currani was a change of name for lacteipennis Curran (nec 
Zetterstedt) . New synonomy based upon a study of the type. 

Following is the original description of the male: 

“Head, antennae and palpi black, pile of eyes long and brown. 
Thorax black, shining with long black pile. Abdomen black with 
whitish pile. Legs reddish, with yellowish hairs, coxae and knees 
black, inner spur of front tibiae about one-half the length of outer 
one, the posterior tibiae and metatarsi enlarged, the latter about as 
long as the second and third joints combined. Wings hyaline, the 
costa, stigma and first and second veins brown. Halteres dark 
brown,” 



Hardy; Revision of Nearctic Bibionidae 


457 


Female. — ^With shorter more sparse pile, a few yellowish hairs 
intermixed with darker pile. Posterior metatarsi not so enlarged 
as in the male although the hind femora are equally as strong. 

Length of wing 8-10 mm. 

Type locality: Nain, Labrador. 

Type in Cambridge Museum of Comparative Zoology. 

Also has been recorded from Rama, Labrador and Mt. Revelstoke, 
B. C. 

Bibio bryanti var. nigrita Curran 

Bibto lacteipenni8 var. ntgrtta Curran, 1024, Can. Ent. LVI, 260. New combination. 

This differs from the typical bryanti in having the femora shining 
black, the posterior pair are somewhat reddish toward bases. 

Type locality; Mt. Revelstoke, B. C. 

Type in Canadian National Museum. 

Bibio carolinm n. n. 

(Plate XXXVIII, figs 187a -d) 

Bihto afer McAtee (ncc Loeu), 1923, Proc Ent Soc. Wash , vol. 26, No. 3. Change of 
name. B. afer preoccupied by Loew, 1864, Neue Beitrag Zur Kent der Dipt. II. 

This species is related to rufithorax Wiedemann. Refer to de- 
scription notes on that species for distinguishing characteristics. 

MiiLB. — Shining hlack species, except for yellow humeral ridges 
and reddish tibial spurs. McAtee, in the original description, states 
that there is a yellowish stripe on the inner side of each hind tibiae, 
but this appears to be exceptional as most specimens have the legs 
entirely shining black. Pile of the head, excepting some gray pile 
on the occiput, and of tibiae and tarsi brownish to black; that of 
thorax, coxae and abdomen chiefly grayish yellow; pile of femora 
mixed black and yellow. Legs: Inner spurs of front tibiae short, 
about one-third the length of the outer spurs. The legs have the 
appearance of being somewhat shortened; posterior tarsal subseg- 
ments (fig. 187d). Wings: Dusky fumose, all veins and stigma 
blackish, radio-medial crossvein short, not over one-fourth the 
length of the basal part of the posterior branch of radius. Gem- 
folio; Cleft of ninth sternum broad and shallow. Harpagones slen- 
der and rather elongate, curved inward (fig. 187b). Ninth tergum 
deeply V-shaped on hind margin, cleft three-fourths the length of 
the segment (fig. 187c). 

Length of wing: 6.3-6. 5 mm. 

Female.— Females differ from males in being of larger size, the 
pile is much more sparse and that of the abdomen is chiefly yellow; 

16-4327 
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the pleurae and humeri have dull rufous markings. The length of 
the head behind the compound eyes is longer than the eye length 
and the middle of the face behind the antennae with small tubercles 
(fig. 187a) . Head, propleurae, mesopleurae and sternopleiirae chiefly 
bare. Scutellum bright reddish. 

Length of wing: 8-9.3 mm. 

This is the first report that has been made of the female. Only 
males were present in the type series. 

Type locality: Raleigh, North Carolina. 

Type in the United States National Museum. 

The writer has studied the type and additional specimens from 
the type locality May 6-8, 1925 (C. S. Brimley) ; also specimens 
from St. Augustine, Florida, March 24, 1939 (W. Benedict). 

Bibio carri Curran 

(Plate XXXVIIT, 188a-b) 

Bibio cam Curran, 1927, Descriptions of Nearctic Diptera Can. Eut \ol LIX, No 4, 

p. 80. 

The male of this species has never heretofore been recorded or 
described. The writer has examined numerous males taken in copu- 
lation at the type locality and at Lethbridge. 

Male. — Head and appendages, body (humeral ridges slightly yel- 
lowed posteriorly), coxae and trochanters shining black; eyes with 
yellow-brown pile; pile of body and legs chiefly yellow and rather 
sparse, some darker hair.> on the tibiae. Legs: Robust, the joints 
seeming somewhat shortened giving them a drawn up appearance, 
average length of posterior femora 1.6 mm., posterior tibiae 1.5 mm.; 
femora and tibiae yellow to rufou'^, dark brown to black apically. 
Inner spurs of front tibiae a little over half the length of the outer; 
posterior metatarsi not at all swollen but the subsegments of tarsi 
are rather short and thick, metatarsi lighter in color than the other 
subsegments; posterior metatarsi not quite three times as long as 
wide, about twice as long as inner spurs of hind tibiae and next 
subsegments (fig. 188a) ; spurs of hind tibiae short, thick and blunt 
at apices. Posterior femora clavate, tibiae not noticeably so. 
Wings: Chiefly hyaline, with a slight tinge of yellow fumosity; 
radio-medial crossvein equal to the length of the basal part of the 
posterior branch of radius. Anterior veins and stigma yellow-brown, 
posterior veins lighter in color. Hypopygium: Ninth tergum with 
a narrow median cleft on hind margin, extending not quite half the 
length of segment (fig. 188b). Harpagones slender, acute at apices. 

Length of wing, 4-4.2 mm. 
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Female. — ^The female of this species is considerably larger than 
the male, the wing measuring 5-6 mm. The coxae, trochanters, ab- 
domen and sometimes the thorax are tinged with dark reddish brown. 
Pii more sparse and shorter; otherwise like the male. 

lype locality: Medicine Hat, Alberta. 

Type in Canadian National Museum. 

The author has examined specimens from this locality and from 
Lethbridge. Alberta, May 6, 1923 (L. H. Seamens). 

Bibio cognatiis Hardy 

Bihio cognatUB Hardy, 1937, Now Bibionidae from Nearetic America, Proc. Utah Acad. Sci. 
XIV, 199-200. 

This species is related to nigrifemoratus Hardy but is distin- 
guished by its wholly black pile, yellow fumose wings and six seg- 
mented antennae. The palpi of the type appeared to be just three 
segmented but a small first segment may have been overlooked. 

Following is the original description: 

“Male . — Head black, body chiefly black, posterior border of hum- 
eral ridge yellow, pleura and ninth sternitc tinged with dark reddish- 
brown. Coxae, trochanters, femora and proximal half of anterior 
tibiae reddish-brown, tibiae of the hind two pairs of legs, and all 
tarsi yellow-red tipped with brown apically; hind femora clavate, 
tibiae hardly so; posterior metatarsi not enlarged, about one and 
one-half to twice the length of the next segment; apical half and 
spurs of the anterior tibiae yellow, inner spurs above one-half the 
length of the outer. Pile of the head and body sparse and black, 
that of the posterior part of the abdomen (genital segments), and 
legs reddish-brown; radio-medial crossvein equal in length to basal 
part of the radial-sector; fork of the fourth longitudinal vein arising 
just beyond M-cu crossvein (base of M,). Length of wing, 4 mm. ’ 

Female unknown. 

Type locality: Ellery Lake, Tioga Pass, California. 

Type in United States National Museum. 

Bibio columbiaensis Hardy 

Bibw columbiaenatu Hardy, 1938, Can. Ent. LXX. 207-208. 

This species is related to fumipennis Walker. It is distinguished 
by the pale femora and darker tibiae and tarsi, longer inner spurs 
on front tibiae and V-shaped cleft on hind margin of ninth tergum. 

Following is the original description: 

“Male.— Head, thorax (except yellow anterior margin of humeral 
ridges), coxae, trochanters and abdomen black. Head with dense. 
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long, black hair on the face and copious black pile on the eyes. 
Ocellar tubercle strongly developed, higjier than that of futnipcnnM, 
Pile on dorsum of thorax yellow gray with some darker hair" inter- 
mixed, some hairs darker at bases. Pile of pleurae yellow, ^hat of 
abdomen dense, yellow gray. All tibiae darker than femora, all 
femora rufous with black tips. Anterior and middle tibiae rufescent 
with a dark reddish-brown to black stripe running its entire length 
on the dorsal edge; entire apical one-third to one-half of tibiae some- 
times reddish-brown to black. Posterior basitarsi enlarged but cy- 
lindrical and not globular, other tarsal segments swollen. Front and 
mid tarsi chiefly black, somewhat yellowed basally, yellow brown 
apically, other tarsal segments black. Pile of coxae, trochanters and 
femora yellow, that of tibiae and tarsi yellow red. Wings yellow 
fumose, somewhat darker costally; r-m crossvein slightly shorter 
than the basal part of the Rs. Humeral crossvein distinct. 

“Genitalia: Genital cleft extending but a little over one third the 
length of the segment. Styli narrow and with distinct tufts of dark 
hair basodorsally. Superior plate (ninth tergum) deeply angulate 
emarginate, the cleft extending slightly more than half its length; 
apices obtuse, yrith edges gently rounded. The ninth tergum of 
Bibio fumipennis cleft over three-fourths its length, the cleft more 
broad basally and not angulate.” 

Length of wing: 7-7.2 mm. 

Female unknown. 

Type locality: Jesmond, B. C. 

Type in Canadian National Museum. 

Bibio conjunctivas Hardy 

Bibio conjmctivus Hardy, 1937, Proc. Utah Acad Sci. XIV, 200. 

This species is related to albipennis Say but the sclerites of the 
abdomen are small and reveal the light gray to dusky conjunctiva; 
the humeral ridges of both sexes are bright yellow and the female 
has a conspicuous yellow-red spot on each humeri. Following is the 
original description: 

“Male . — Eyes and labellum light brown, the former with copious 
brown pile, the rest of the head and dorsiun of the thorax, excepting 
the bright humeral ridges and pale stalks of halteres, shining black. 
The pleurae, sclerites of the abdomen and legs ruflscent-black; all 
but femora, tibiae and tarsi of the legs and the genitalia, with 
copious long yellow gray pile, and with dense patch of hair on the 
mesopleura; pile of the genitalia dark reddish to black, that of the 
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femore yellow to yellowish-brown, that of the tibiae and tarsi dark 
hr n to black. Posterior femora and tibiae clavate, posterior 
mckatarsi not swollen and slightly longer than succeeding two seg- 
nieuts. Inner spur of front tibiae almost one-half the length of the 
outer. Wings milky hyaline, costal cell with a milky clouding; veins 
and stigma brown, radio-medial crossvein about one-fourth the 
length of the basal part of the radial sector. 

“Female . — The female differs from the male in having a bright 
yellow-red spot on the sides of the humeri; pleurae with rufous 
markings; legs and sclerites of the abdomen tinged with rufous; 
posterior tibiae not clavate and wings fumose, milky basally. 

“Length of wing, 7-8 mm.” 

Type locality : Plummer I., Maryland. 

Bibio conus Hardy 

Bibio eonut Hardy, 1938, Can. Knt. LXX. 208-209. 

Following is the original description: 

“The species resembles somewhat B. xanthopus Widemann but 
differs distinctly in having the r-m crossvein one-half the length of 
the basal part of the radial sector; posterior veins concolorous with 
the membrane, the posterior tarsal segments slightly swollen but 
not approaching in size the end of the femora and tibiae. 

“Male. — Head, thorax (except yellow humeral ridges), abdomen, 
coxae and trochanters black. Antennae with eight segments, pile of 
eyes, occiput, palpi and antennae black, that of face dark brown. 
Thorax rather sparsely pilose, pile of dorsum yellow-brown, that of 
pleurae, venter, abdomen (somewhat darker on genitalia), coxae, 
trochanter and femora yellow-gray, with a few yellow-brown hairs 
intermixed on femora. Pile of tibia and tarsi yellow to yellow- 
brown intermixed. Front and mid femora brownish black with a 
yellow tinge, lighter in the middle and darker on dorsal and ventral 
edges. Hind femora and all tibiae yellow basally with brown to 
black tips (tibial spurs rufous), hind femora darkened on apical 
half. The first two tarsal segments chiefiy yellow, the last three 
chiefly black. Hind femora and tibiae clavate, inner spurs of front 
tibiae fumose, anterior veins and stigmata dark brown, posteriors 
concolorous with the membrane. Humeral crossvein pale and 
slightly interrupted just before the costa. Halteres brownish. 

“Female.— The female differs in having the wings yellow fumose, 
pile of dorsum more yellowed, pleurae, coxae, trochanters and label- 
lum with a yellow tinge; legs chiefly yellow to rufous, hind tibiae 
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straight or nearly so, tarsal segments slender, and cerci of genitalia 
yellowish.” 

Length of wing, 7-8 mm. 

Type locality: Churchhill, Manitoba. ^ 

Type in University of Minnesota Collection. 

Bibio criorhiniis Bellardi 

Bibio criorhinui Bellardi, 1869, Dipterologia Messicana, I, 17. 

McAtee reports identifying a male of this species from the Gra- 
ham Mountains, Arizona, June 1914 (E. G. Holtl and gives the 
following short description. 

‘‘Black except the subequal ^pur.'^ of fiont tibiae, and the hind 
tibiae and tarsi which are rufcscent, and narrow base< of front tarsal 
joints whicli are yellowish; head, body and coxae clothed with long 
dark hairs; those of the rather elongate legs shorter. Length of 
wing, 7 mm.” 

Type locality: Mexico. 

Type in ‘‘Collesione del Museo Zoologieo di Parigi”. 

The writer ha« a Utah species which runs out as criorhiniis but it 
is very probably not that species. A Mexican species has also been 
examined, the male of which fits the criorhinus description. The fe- 
male, however, differ‘d .-trikingly from any forms which have been 
observed from the temperate zone. Further acquaintance with ma- 
terials from Central and South America will no doubt clarify this 
matter. 

Bibio curtipes James 

Bibto nirtipes James, 19.S6, Amor. Mus. NoMt. No. 832, .*>-6, 

This species approaches melanopilosus Hardy but differs in having 
the legs more extensively yellow, the posterior basitatsi very short, 
wings less dusky and some pale hair on the thorax and abdomen. 

The following is the original description: 

“F emale. — Head, with appendages, thorax and abdomen, wholly 
black; pile of head black; that of thorax black, intermixed with 
white; that of abdomen black on the disc, both dorsally and ven- 
trally, a little whitish laterally. Legs yellow, short, the segments 
thick; the coxae slightly darkened, the apical two or three tarsal 
segments moderately so; pile very largely black. Halteres black. 
Inner claw of anterior tibiae about one-half the length of the outer 
one. Posterior femora clavate, the tibiae not so. Posterior basitarsi 
barely longer than the second tarsal segment. Wings slightly in- 
fumated; the anterior veins blackish, the posterior ones yellowish, 
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but distinctly darker than the membrane; stigma distinct, black. 
Cross vein r-m one- fourth the length of the basal part of vein Rs. 
Length, 6-7 mm. 

— Eyes with moderately long and moderately dense black 
pile. Coxae, trochanters, and femora black; the tibiae and tarsi 
brownish yellow, the latter more darkened apically. The pile of 
the body may be entirely black, or there may be a little pale pile 
on the dorsum of the thorax and on the abdomen laterally. Other- 
wise as in the female.” 

Type locality: Boulder, Colorado. Also recorded from Walsen- 
burg, Colo, and Bothwell, Utah. 

Type in American Museum. 

Bibio jemoratus Wiedemann 

(Plate XXXIX, fig ISOa) 

Bihio femorata Wit'doniann, 1828, Aus*. Zwoi/l Inst*kU»n, 1, 70 

Bibw fmdjtttnns Macqunrt, 1838, Dipt. Nou\. ou pen connus, \ol. 1. 

Bibw 8C7nli<f Wulp, 1869, Nogiet-* o\er Xooid-Ainer. Dipt., Tijdi'C. voor Ento. 12, 81-82. 

This species is easily recognized by the bright red, contrasting 
femora and the long inner spurs of front tibiae (fig. 189a). 

Male. — Entirely shining black species, except for the conspicu- 
ously rufous femora and the ruficent tibial spurs and humeral ridges; 
bases of tarsal joints sometimes rufous, and in occasional specimens 
the entire tibiae are tinged; femora narrowly black tipped. Hair of 
the head dark, some yellow-gray pile on the face; that of the body, 
coxae and femora long, pale yellow; tibiae and tarsi with short 
brown to black hairs. Wings: Hyaline to pale yellow fumose, more 
fumose costally; anterior veins and stigma dark brown, posteriors 
light brown ; r-m crossvein about equal to basal part of vein Rs. 

Female — The female differs in having the pile more sparse, 
shorter and entirely yellow, except on the tibiae and tarsi; the wings 
yellow-brown fumose to smoky black. 

Length of wing, 7-9 mm. 

Type locality given as North America. 

Type in Vienna Museum. 

This species is very wide spread. Specimens have been examined 
from the following states and provinces: British Columbia, Colo- 
rado, Connecticut, Illinois, Iowa, Kansas, Maryland, Mississippi, 
Massachusetts, New Hampshire, New Jersey, New York, North 
Carolina, Oklahoma, Ohio, Pennsylvania, Quebec, Saskatchewan, 
Utah, Virgina and Washington. The females from Iowa have very 
black wings. 
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Bibio fiuginatm Hardy 

Bibio fiugwata Hardy, 1987, Proc. Utah Acad. Sci. XIV, 201. 

Following is the original description: 

“Male. — Head, body, (with the exceptions of pale humeral ridges) 
and coxae black; tergites of the abdomen^ somewhat yellowed lat- 
erally; femora and succeeding leg joints, except the last three tarsal 
segments, yellow to rufous with slight dark tips; anterior tibiae 
somewhat darkened at the base of the spurs. Inner spurs of an- 
terior tibiae shortened, one-third to one-fourth the length of the 
outer; posterior femora and tibiae rather strongly clavate, the latter 
slightly thicker; posterior basitarsi noticeably enlarged but not 
strongly swollen or globular. Pile rather short and more sparse 
than in most species, that of head dark, that of body, coxae and 
femora yellow, of tibiae and tarsi yellow to brown intermixed. 
Knobs of halteres brown, stems ochraceous. Wings yellow fumose, 
anterior veins and stigma dark brown, posterior veins pale brownish 
yellow ; cross-vein r-m equal in length to basal part of Rs. 

"Length of wing, 4 mm. 

“Female unknown.” 

Type locality: Salmon Arm, British Columbia. 

Type in the United States National Museum. 

Bibio flukei Hardy 

(Hate XXXIX, fig. 190a) 

Bibio flukei Hardy, 1937, Proc. Utah Acad. Sci. XIV, 202. 

This species is readily recognized by the bicolored legs and short 
globose posterior metatarsi of the male. Following is the original 
description of the male with additional leg characters: 

“Male . — Head and appendages, body (except yellow humeral 
ridges), coxae, trochanters, anterior femora and basal three to four 
tarsal segments, black; mid and posterior femora yellow on their 
basal half (basal constriction), dark brown to black on the apical 
half, front femora dark reddish brown; all tibiae and basitarsi 
chiefly yellow, all except anterior tibiae, with dark tips. Inner 
spurs of front tibiae very short, not over one-fourth the length of 
the outer, posterior femora and tibiae clavate, the latter strongly 
so, swollen apically, much larger than the femora; posterior basi- 
tarsi greatly enlarged and more or less globular, not greatly length- 
ened and equally as thick as the femora. Pile of the head brown to 
black, that of the body and legs sparse yellow, some dark pile on 
the tarsi. Wings yellow fumose, anterior veins and stigma brown. 
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posterior veins yellow; r-m crossvein equal to the basal part of the 
Rs; fourth vein arising before in*cu crossvein. 

“Length of wing, 6-6.5 mm.” 

The outer spurs of front tibiae extend about half the length of 
the metatarsi ; the outer spurs of hind tibiae are slender and acutely 
pointed, while the inner are shorter and obtuse. Hind metatarsi 
only about two and one-half times as long as wide (fig. 190a). Hind 
femora average 2. 5-2.7 mm., hind tibiae 2-2.2 mm. 

Female. — Legs more yellowish, all femora brownish, yellow in- 
stead of so extensively black, tibiae and first two subsegments of 
tarsi yellow. Hind tibiae not so clavate, tarsal subsegments slender, 
metatarsi five times as long as wide. 

Length of wing, 7 mm. 

Type locality: Cameron Pass, Colorado. 

Type in the American Museum. 

The writer has examined a good series of specimens from the type 
locality: Aug. 19-22, 1940 (R. H. Beamer, C. W. Sabrosky) and 
specimens from Monarch Pass, Colorado, alt. 11,362 ft.. Sept. 5, 
1938 (D. E. Hardy, A. T. Hardy). It has also been recorded from 
Pingree Park, and Tennessee Pass, Colorado. 

Bibio fratemus Loew 

(Plate XXXIX, figs. 191a-b) 

Bibio fraternus Loew, 1864, Dipt. Amer., Sept, indig.. Cent. 6, No. 8, Compl. Work, p. 216. 

Specimens in the Snow Entomological collection determined arti- 
cidatus Say by C. F. Adams belong to fratemus but as Say’s descrip- 
tion is inadequate and his type is apparently lost the position of 
articulatus must be questioned. 

This species is related to ahhreviatus Loew but is distinguished 
by the more elongate, slender metatarsi and the rufous colored 
dorsum of the females. 

Male. — ^Head and appendages, body, coxae and trochanters black. 
Legs: Chiefly yellow to rufous, joints dark tipped; anterior tibiae 
sometimes dark brown to black. Inner spurs of front tibiae almost 
as long as the outer. Subsegments of posterior tarsi slender and 
elongated, metatarsi about three times the length of the inner spurs 
on hind tibiae and about seven times as long as wide, about equal 
in length to the next three subsegments (fig. 191a) . Posterior femora 
average 2.6mm. in length; posterior tibiae, 2.4 mm. Pile of head 
dark gray to black, body and legs, excepting tibiae and tarsi, with 
long yellow pile; tibiae and tarsi with short black hairs. Wings: 
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Chiefly hyaline, sometimes slightly yellow fumose, anterior veins 
and stigma brown, posterior veins very pale, almost eoncolorous 
with the membrane. Crossvein r-m equal to basal part of the 
posterior branch of radius. Ninth tergum with a V-shaped cleft 
on hind margin, extending about half tin? length of the segment 
(fig. 191b). 

Length of wing 5-6 mm. 

Female. — Differs in having all pile, except that of tibiae and 
tarsi, short, sparse and pale. The coxae, trochanters and dorsum of 
the thorax are rufous, pleurae usually with rufous markings. Wings 
yellow to yellow-brown fumose, anterior veins darker than the mem- 
brane. 

Length of wing, 5.8-6.6 mm. 

Type locality: District of Columbia. 

Type in Cambridge Museum of Comparative Zoology. 

This species is very widespread and has been seen from the fol- 
lowing states and Canadian provinces: Colorado, Connecticut, Illi- 
nois, Iowa, Kansas, Kentucky, Maryland, Manitoba, Massachusetts, 
Michigan, Minnesota, Mississippi, Missouri, New Jersey, New York, 
North Carolina, Nova Scotia, Ohio, Oklahoma, Ontario, Tennessee, 
Utah, Virginia, and Wisconsin. The writer has studied the type. 

Bibio fumipennis Walker 

Bibio fumipennis Walker, 1S48, Liht of the specimens of Dipterous Insects in the collection 
of the British Museum, 1, 122. 

Male. — ^Head and body (excepting yellow posterior edge of hu- 
meral ridges), coxae and trochanters black. Head with copious 
dark pile, that of the body and legs yellow (tibiae and tarsi reddish 
yellow). Legs: Femora and succeeding leg joints yellow to rufous, 
only the femora dark tipped. Inner spurs of front tibiae but 
slightly over one-third as long as outer; posterior femora and tibiae 
clavate; posterior metatarsi enlarged and swollen but not globular, 
about as long as next two subsegments. Wings; Slightly yellowish 
fumose, anterior veins and stigma brown, posterior veins eoncolorous 
with membrane; crossvein r-m almost equal to the basal part of 
the Rs. 

Female. — Related to rufithorax Wied. but differing in that the 
legs are yellow to rufous and the wings dark, yellow-brown fumose. 
Head and appendages black, dorsum of thorax and legs, rufous; 
pleurae with dark brown to black markings; halteres yellow-brown; 
abdomen dark brownish red, cerci yellow. Pile short, chiefly red- 
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dish yellow. Wings yellow fumose, darker costally, anterior veins 
and stigma yellow-brown, posterior veins concolorous with the mem- 
brane. 

Length of wing, 7.5-9 mm. 

This is the first time the female of this species has been described 
or reported, as far as is known by this writer. 

Type locality: St. Martin Falls, Albany River, Hudson Bay. 

Type in British Museum. 

Specimens have been examined from Alaska, Alberta, British Co- 
lumbia, New York, Ontario and Utah. It has also been reported 
from New Hampshire. 

Bibio holtii MeAtee 

(Plate XXXIX. fig. U)2a) 

Bibio holtii McAtt*e, 1921, Pioc. U. S. Nat. Mus. \ol. fiO, Ait. 11, p. 11. 

Related to femoratvs Wied. but easily separated by the short 
inner spurs of front tibiae. 

Male. — Head, body, eoxac and trochanters black; femora bright 
yellow to rufous, tibiae and tarsi, except for rufous anterior tibial 
spurs, brown to black. Pile of the head, tibiae and tarsi dark, 
otherwise yellow. Legs: Inner spurs of front tibiae short, about 
one-third to one-fourth the length of the outer (fig. 192a) ; posterior 
femora and tibiae clavate, hind metatarsi slightly enlarged. Wings: 
dusky or slightly yellow fumose; anterior veins and stigma brown, 
posterior veins concolorous with the membrane; r-m crossvein al- 
most equal to the basal part of Rs. 

Length of wing, 6-7 mm. 

Female. — The female differs in having dark yellow fumose wings, 
and shorter pile. This is the first report of the female. 

Length of wing 8 mm. 

Members of this species arc the strongest fliers of the Bibionidae 
that have been observed by the writer, they are usually taken in 
mountain regions hovering high above the ground, ordinarily well 
out of reach of the insect net. 

Type locality: Graham Mts., Arizona. 

Type No. 24700 in United States National Museum. 

Specimens have been examined from many localities in the follow- 
ing western states and Canadian province: Arizona, British Co- 
lumbia, Colorado, Oregon, Utah, Washington and Wyoming. 
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Bibio inaequalis Loew 

(Plate XXXIX, fits. l»Sa-d) 

Bihio inaequalii Loew, 1864, Dipt. Amer. Sept, indig.. Cent. 6, No. 8, Comi Work, 
218-214. 

Bibio fumidtu CoquWeft, 1899, Report on Diptera of the Ck>niinander Islandi, 848. 

Bihio iimplici* Curran, 1923, Can. Ent., Vol. 56, p. 246. New synonomy baaed Upon 
comparison of type males. 

The typical specimens of inaequalis from the Far North are larger 
and not so brightly rufous as our Eastern United States specimens, 
and the temperate region form may prove to be a distinct subspecies. 

Male. — ^Head, body (except pale humeral ridges) , coxae and tro- 
chanters black; femora and succeeding leg joints reddish-brown to 
rufous with dark tips ; anterior tibiae and last three tarsal segments 
usually darker. Legs: Inner spurs of anterior tibiae not one-half 
the length of the outer (fig. 193b) ; femora swollen, the posterior 
ones and tibiae clavate; posterior metatarsi enlarged and slightly 
longer than the next two subsegments. Pile of head brown to black, 
that of body and coxae pale yellow, of the succeeding leg joints 
yellowish-red, with some darker hairs on the tibiae and tarsi. 
Wings: Pale yellowish fumose, anterior veins and stigma brown, 
posterior veins, except yellowed basal portions, concolorous with the 
membrane ; r-m crossvein about equal in length to basal part of R,. 
Genitalia: Ninth sternum cleft almost half its length, sides of cleft 
almost straight, bottom undulated. Harpagones long and slender, 
strongly curved (fig. 193d). Ninth tergum almost as long as wide, 
deeply cleft on hind margin; cleft extending about three-fourths the 
length of the sclerite (fig. 193c). 

Female. The female differs in having shorter, all yellow pile and 
only the head black; notum and pleurae rufous, sometimes with dis- 
colored vittae on the dorsum; abdomen yellow-brown; femora and 
suceeding leg joints more yellow. 

Length of wing, 6-7.5 mm. 

Type locality: Sitka, Alaska. 

Type in Cambridge Museum of Comparative Zoology. 

T^e species has been reported from Unalaska, Iditarod and Sal- 
dovia, Alaska, Copper Island and Karagi Island, Kamchatka; 
Nordegg, Alta.; and Banff, Alta. 

The writer has examined the type series and has also identified 
specimens from Labrador, Newfoundland, Wyoming, New York and 
Massachusetts. 
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Btbio kansenais James 

(PhM XXXIZ, fig. l»4a) 

Bih^o kanmuU Jamei, 1980» Amer. Mus. Novit. No. 832; 6. 

This species is closely related to curtipes James but differs in hav- 
ing more pale hair on the thorax and abdomen and legs more rufous. 
The following is the original deschiption with additional notes on the 
leg characters. 

^Temale. — Black, the pile of the body mostly grayish; legs short, 
thick, a somewhat obscure yellow in color, the coxae and trochanters 
darkened, the pile of the legs grayish to black, that of the tibiae 
stubby; the inner spur of the anterior tibiae not more than one 
fourth the length of the outer one; posterior basitarsi flattened, 
barely longer than the second tarsal segment. Wings dusky hyaline; 
veins brown, heavier near the costa; stigma brown; cross-vein r-m 
one-third to one-fourth the length of the basal part of the radius sec- 
tor. Length, 5-6 mm. (the type specimens studied by the writer 
measured 4-4.3 mm., wing and body). 

**Male . — Similar to the female; the pile of the body tends to be 
longer and darker, and the legs are slightly darkened.'^ 

The outer spur of front tibiae extends about two-thirds the length 
of the metatarsus; spurs of middle tibiae slender, acutely p>ointed, 
extending half the length of the metatarsus; spurs of hind tibiae 
thick and broadly rounding at apices. Hind metatarsus not much 
over twice as long as wide and about one and one-half times as long 
as the next subsegment (fig. 194a). 

Type locality: Kirwin, Kansas. 

Type in American Museum of Natural History. 

Up to date this species has only been reported from Kansas. The 
writer has studied paratopotypes. 

Bibio knowltoni Hardy 

Bibio knowltoni Hardy, 1037, Proc. Utah Acad. Sci. XIV, 202-203. 

This species is related to abbreviatm Loew. It is distinguished by 
the short inner spurs of front tibiae and the dark posterior veins of 
the wing. Following is the original description: 

“Male . — ^Head and appendages, body (excepting pale humeral 
ridges), coxae and trochanters black; posterior femora and tibiae 
yellow to rufous, with dark tips, the former clavate; middle femora 
and tibiae slightly darker in color and front femora and tibiae dark 
rufous with black markings; basal half of anterior tibiae entirely 
black, spurs rufous. Inner spurs one-third to one-fourth the length 



470 


The Univkrsitv Science Bulletin 


of the outer; metatarsi of all legs yellow basally and dark brown to 
black apically; other segments brown to black; posterior metatarsi 
not swollen and rather short, about one and one-half time's the 
length of the next segment. Pile of the eyes brown, that of the face 
gray, some dark pile on the occiput and that of the thorax ar ’ abdo- 
men copious, long, grayish yellow; pile of femora yellow of the 
tibiae and tarsi darker costally, veins and stigma brown, the ante- 
riors darker than the posterioi's ; r-m crossvein about equal in length 
to the basal parts of the Rs. 

“Male Genitalia.— Genit&lia, quite bare with but sparse yellow 
hairs. Superior plate (ninth tergum) broad, its posterior margin 
deeply concave, the cleft extending about two-thirds the length of 
the segment. Stylus narrow and pointed. 

“Female. — ^The female differs in having shorter, all pale pile and 
the coxae and trochanters rufous; the pleurae sometimes has slight 
rufous markings. Wings more yellowed. 

“Length of wing 4.5-6 mm.” 

Type locality; Granger, Utah. 

Type in the United States National Museum. 

Added distribution; Pullman, Washington and Paradise Valley 
Mt., Rainier, Washington, Aug. 30, 1928 (M. D. L.) 

Bibio knowltoni var. paltidus Hardy 

(Plate XXXIX, fig. 195a) 

Bibto knowltoni var. paltidus Hardy, 1937, Proc Utah Arad Sci. XIV, 203. 

Following is the original discussion of this variety with additional 
notes on the leg characters for the species ; 

“This variety differs from knowltoni in that the wings are dusky 
to smoky hyaline and not yellow fumose, the veins and .stigma 
black, somewhat lighter basally. Males are much more densely 
pilose, and the pile of the body and coxae chiefly gray. Posterior 
legs of male red instead of yellow as in the preceding variety.” 

Subsegments of posterior tarsi rather short and broad, metatarsi 
three and one-half to four times as long as wide and about twice as 
long as tibial spurs (fig. 195a). Posterior femora average 2 mm. in 
length, posterior tibiae 1.7 mm. 

Type locality; Provo, Utah. 

Type in Brigham Young University Collection, Provo, Utah. 

The species has been identified from numerous localities in Utah. 
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Bibio labradorensis Johnson 

Bibio labradorentit Johnson, 1929, Diptera of Labrador, Psyche, vol. XXXVI, No. 2, 188. 

This species is related to monstri James but is distinguished by 
the ’ valine wings and the yellowish pile on the thorax. 

Axale. — H ead and appendages, body (except pale humeral ridges), 
coxn<‘, trochanters and femora black; tibiae and tarsi chiefly yellow; 
anterior tibiae and three apical joints of tarsi somewhat brownish. 
Legs: Inner spurs of anterior tibiae short, not more than one-third 
to one-fourth the length of the outer; posterior femora and tibiae 
clavate, tarsal joints swollen, the metatarsi very noticeably enlarged 
and cylindrical. Pile of the head chiefly brown, some gray pile on 
the face; that of body and logs yellowish. Wings: Hyaline, anterior 
veins and stigma light yellow to brownish, posterior veins concolor- 
ous with the membrane ; crossvein r-m about equal in length to the 
basal section of the posterior branch of radius. 

Length of wing, 6 mm. 

Female unknown. 

Type locality: Nain, Labrador. 

Type in Cambridge Museum of Comparative Zoology. 

The species has been observed from Camp 327, Alaska. Alaska 
Engineer Commission, 5-11-12, (J. M. Aldrich) ; Alberta, Canada, 
and Bedley, B. C., July 25, 1923 (C. B. Garrett). 

Bibio lohatus Hardy 

Bibw lohata Hardy, 1937, Proc. Utah Acad. Sci. XIV, 20.3 

This species is somewhat related to knowltoni Hardy but is dis- 
tinguished by the yellovV to red coxae and trochanters, the yellowish 
anterior portion of mesonotum and the pale tinge to the pleurae and 
abdomen. Following is the original description: 

Head chiefly black, appendages yellow-brown; meta 
and mesonotum black, tinged with yellow on the posterior margin, 
pronotum yellow on its lateral margins, marked with dark brown 
to black above; humeral ridges bright yellow; pleurae and abdomen 
yellow-red; legs, except darker yellow-brown anterior tibiae, bright 
yellow, segments slightly brownish tipped. Inner spur« of front 
tibiae short, one-third to one-fourth the length of the outer; front 
femora strongly swollen, hind femora clavate; hind tibiae straight, 
posterior basitarsi two times the length of the next segment. Pile 
short, sparse and yellow, except for some darker hairs on the tibiae 
and tarsi. Knobs of halteres ochraceous, stems yellow. Wings 
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slightly yellow fumose, veins and stigma yellow to light brown; r>m 
crossvein about equal to basal part of the Rs. 

“Length of wing, 6.5-7. 5 mm. 

“Male unknown.” 

Type locality: Sierra Co., California. 

Type in American Museum of Natural History. 

Bibto longtpes Loew 

(Plate XXXIX, flga. 19«a-b) 

Bibio longtpes Lo«w« 1864, Dipt. Amer. Sept, indig., Cent. 6, No. IS, Compl. Work, S17*218. 

This species is related to slossome Cockerell but has the thorax 
and legs pale haired. This is one of the few species of Bibio which 
occur in the fall of the year. 

Male. — Usually entirely shining black, except for pale humeral 
ridges and tibial spurs; in some specimens the posterior tibiae and 
tarsi are rutilous. Pile of head copious, brown to black, that of 
body pale yellow to reddish. Legs: Inner spurs of anterior tibiae 
very short, not over one-fourth the length of the outer; each inner 
spur sharply pointed ; outer spur extends about one-third the length 
of the long slender metatarsus (fig. 196a). Hind legs elongate, 
femora and tibiae clavate; posterior metatarsi swollen and cylindri- 
cal, about three times as long as wide, spurs of hind tibiae acute 
(fig. 196b). . IKmgs; Hyaline to slightly yellow fumose, veins and 
stigma brown, the anteriors darker; crossvein r-m equal to basal 
part of the posterior branch of radius. 

Female. — The female differs in having the entire thorax, coxae 
and succeeding leg joints yellow to rufous (last three tarsal joints 
somewhat brownish). Abdomen sometimes tinged with rufous. 
Wings more yellow fumose. Pile all pale and shorter. 

Length of wing, 5.3-5.6 mm. 

Type locality: District of Columbia. 

Type in Cambridge Museum of Comparative Zoology. 

The species has been examined from the following states and 
Canadian provinces: Alberta, Colorado, Manitoba, Maryland, 
Massachusetts, Minnesota, New Brunswick, New York, North Caro- 
lina, Nova Scotia, Ohio, Ontario, Utah, Virginia and Washington. 
It has also been reported from Arizona and New Jersey. 

The specimens from Utah and Colorado have the dorsum of 
female discolored with blackish. 
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Bibio melanopilosus Hardy 

(Plate XXXIX, fig**. 197a-c) 

Bihio mrlanopilosuM Hardy, 1936, Proc. Utah Acad. 55ci. vol. XIII, 196. 

This species differs from curtipes James in that the pile and legs 
are entirely black, legs never extensively yellow. 

Male. — Chiefly shining black, except for a slight tinge of reddish- 
brown on the humeral ridges and the rufous tibial spurs. Pile chiefly 
black, with a few yellow' hairs intermixed on the dorsum. Legs: 
Rather short; inner spurs of front tibiae very short, not over one- 
fifth to one-fourth the length of the outer; hind femora clavate, 
tibiae hardly so; posterior metatarsus not swollen and less than 
twice the length of the next subsegment. Metatarsus one-third to 
one-fourth as wide as long ; spurs of hind tibiae very flat, blunt and 
rounding (fig. 197b) ; hind femora average, 2.0 mm. in length, hind 
tibiae 1.8 mm. Wings: Dusky hyaline, slightly darker costally, 
subcostal cell brownish fumose. Veins and stigma dark browm, 
posteriors not so dark as the anteriors; r-m crossvein one-fourth the 
length of the basal part of Rs. Basal portion of m-cu crossvein and 
median portion of m partially interrupted (fig. 197a). 

Female. — The female differs in having shorter, less dense pile 
with some grayish pile on the abdomen and the face. Wings more 
dusky, veins and stigma blackish. Legs tinged with rufous, front 
femora strongly swollen and rutilous. Hind femora average 1.7 mm. 
in length, tibiae, 1.5 mm. 

Length of wing, 5-6 mm. 

Type locality: Spanish Fork, Utah. 

Type in Brigham Young University Collection, Provo, Utah. 

The species has been observed to be especially common in Utah 
County, Utah (it is the most abundant species found in the vicinity 
of Spanish Fork and Provo, around the last of April), and has been 
examined from numerous localities in Utah. 

Bibio melanopilosus var. biseptus Hardy 

Bibio melanopiloBUt var. bisepta Hardy, 1987, Proc. Utah Acad. Sci. XIV, 204. 

Following is the original description : 

“Male. — Entirely shining black, except slightly tinged tibial spurs, 
with pale yellow to gray pile on the body, coxae and femora; eyes 
black pilose; face chiefly gray; tibiae and tarsi black haired. Pile 
of the dorsum short and sparse, otherwise quite long and more 
copious. Inner spurs of front tibiae not over one-fourth the length 


16-4327 



474 The University Science Bulletin 

of the outer; posterior femora clavate, tibiae straight or ncauy so; 
posterior metatarsus not swollen, first segment about one and one- 
half the length of the succeeding segment. Wings dusky hyaline, 
smoky costally; veins and stigma black,»anteriors darker than pos- 
teriors; r-m cross-vein about one-fourth the length of Rs. Palpi 
four jointed, the second joint enlarged, larger than the others. First 
two joints of antenna smaller in width than succeeding segments, 
although equal in length. 

^^Female . — The female differs in having generally shorter pile (all 
pale on the head), propleurae with a fringe of long yellow hairs, 
and the wings more dusky. Anterior tibial spurs of the female are 
often entirely black. 

^The adults of this species were taken in large numbers on Dacty- 
Us glonerata L. and the larvae were found in the roots of this grass. 
The adults were observed for a period of several hours but they gave 
no indication of feeding.^' 

Type locality; Brigham Young University Campus, Provo, Utah. 

Type in Brigham Young University Collection. 

This variety is common in Utah. 

Bibio mickeli Hardy 

Dibio mickeli Hard>, 1027, Proc. Utah Acad Soi Xl\’, 204-20.7, 

This species is related to jemoratm Wied. and to utnhensis Hardy, 
it is distinguished by the pale posterior veins of the wing and by 
the rufous coxae and troclianters of the females. Following is the 
original description: 

“Male . — Entirely sliining black, except for yellow humeral ridges, 
rufous tibial spurs, yellow bases of metatarsi and sometime" a slight 
tinge of red on the tibiae. Pile of head black, that of face very 
dense; pile of body, coxae and femora pale yellow, long, and copious; 
that of the tibiae and tarsi chiefly black and more bristly. Inner 
spurs of front tibiae long, almost as long as outer; hind femora and 
tibiae clavate; hind basitarsi not swollen, at least twice as long as 
second tarsal segment. Wings hyaline, anterior veins and stigma 
dark brown, posterior veins concolorous with the membrane; cross- 
vein r-m equal in length to the basal part of the Rs. 

“Male Genitalia . — Coxites broad, genital cleft over one-third the 
length of the segment. Styli narrow and tapering. Superior plate 
gently concave, cleft not over one-fourth the length of the tergite. 
Pile of genitalia yellowish to reddish, longer pile on posterior mar- 
gin of ninth stemite. 
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“Female . — The female differs in having shorter pile, yellow on the 
head; coxae (at least anterior pair), trochanters and femora rufous; 
wings yellow-brown fumose, anterior veins and stigma black, poste- 
riors browni 

“Length of wing, 8-9 mm.” 

Type locality: Prontenac, Minnesota. 

Type in University of Minnesota Collection. 

Species is now known from the following states and Canadian 
province: British Columbia, California, Utah and Wyoming. 

Bibio 7nonstn James 

(Plate XXXIX, figs. 198a-c) 

Btbto monstn JamcB, 1986, Anier. Mus. Novit. No. 832; 3. 

This species is related to labradorensis Johnson but is distin- 
guished by the black femora and black pile of the thorax. 

Male. — Head, thorax, abdomen, coxae, trochanters, femora and 
apical three tarsal joints black; tibiae and basitarsi yellow to rufous 
with dark tips, anterior tibiae somewhat darker, usually with black 
markings. Legs: Inner spurs of front tibiae not over one-fourth the 
length of the outer; posterior femora and tibiae clavate, the latter 
strongly so; posterior basitarsi swollen and longer than succeeding 
two subsegments. Pile of head, dorsum of thorax, coxae, trochan- 
ters, middle and front femora black ; posterior femora, all tibiae and 
tarsi grayish to yellow pilose; pile of pleurae and anterior part of 
abdomen gray to blackish, yellow-gray to whitish on abdomen pos- 
teriorly. Wings: Chiefly hyaline with a slight tingle of yellow fu- 
mosity , darker costally ; anterior veins yellow to brown, stigma pale 
yellow, posterior veins concolorous with the membrane; crossvein 
r-m about one-half the length of the basal part of Rs. Genitalia: 
The cleft of the ninth sternum extends about one-third the length of 
the segment; the distal portion of the sternum with characteristic 
patches of long hairs on outer edges, otherwise rather sparsely pilose 
(fig. 198a). Harpagones narrow (fig. 198b) and chiefly light colored, 
with a black spot basally. Ninth tergum deeply cleft, the cleft ex- 
tending about three-fourths its length (fig. 198c). 

Length of wing, 5.6-6 mm. 

Female. — The female differs in having the wings more yellow 
fumose, femora rufous and the pile short, yellow to reddish. This 
is the first report of this sex. 

Type locality: Trail Ridge Road, Rocky Mountain National 
Park, Colorado, 12,200 feet. Paratypes were from Estes Park, Au- 
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gust, 1892 (Snow). The writer has examined a series of paratypes 
and specimens from Pikes Peak, Colorado, August 8, 191^; Mt. 
Audubon, Colorado, 7-20-36 (Alexander), and Logan, Utah, d-5-37 
(F. C. Hannston) . The type is in the American Museum of Natural 
History. 

Bibio necotm Hardy 

Bibio necotua Hardy, 1987, Proc, Utah Acad. Sci. XIV, 20B-206. 

This species is characterized by the elongate inner spurs of front 
tibiae and the short radio medial crossvein. It is the only species 
known to the writer that possesses this combination of characters. 
Following is the original description; 

^^Male , — Chiefly shining black except for a slight tinge of rufous 
on the humeral ridges, tibial spurs and tibiae. Pile very dense, long 
and brown to black. Inner spurs of front tibiae but little shorter 
than outer spurs ; posterior femora and tibiae slightly clavate ; hind 
metatarsi not enlarged, about twice as long as succeeding segment. 
Wings hyaline, anterior veins and stigma brown, posterior veins pale 
brown to yellow; r-m cross-vein about one fourth the length of the 
basal part of the Rs. 

^Xength of '^^^ing, 7.5-9 mm. 

^^Female . — The female differs in having shorter, more sparse and 
yellow-gray pile on the thorax and abdomen. Posterior tibiae not 
clavate. Otherwise fitting the description of the male.'^ 

Type locality; San Francisco, California. Larval host plant, 
Erigeron glaucus. 

Type in Cornell University Collection. 

Added distribution: Pullman, Washington, and Berkeley, Cali- 
fornia, March 16, 1931. 

Bibio neojacobi n. n. 

Bibio jacobi Haidy, 1938, Can. £nt. LXX, 209. Name preoccupied by Bibio jacobi 
Villeneuve, 1924, Encyc. Ent. Dipt. I, 6. 

This species is related to atripilosus James but is distinguished by 
its yellow-brown fumose wings. Following is the original descrip- 
tion; 

''Male. — Head, thorax (excepting yellowed humeral ridges) and 
abdomen black. Pile of head chiefly black, with some gray hairs on 
the face, that of thorax and abdomen yellow. Legs chiefly shining 
black with the bases of the tibiae and basitarsi yellowish, spurs 
rufous. Anterior femora strongly swollen, inner spurs of anterior 
tibiae short, approximately one-third the length of the outer. Pos- 
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terk femora and tibiae clavate. Posterior basitarsi not strongly 
swollen and rather elongate, twice as long as second tarsal segment. 
Pile of coxae, trochanters and femora yellow, that of tibiae and 
tarsi chiefly brown to black. Wings yellow brown fumose, r-m cross- 
vein equal in length to the basal part of the radial sector. Posterior 
veins and stigmata brown, anterior veins yellow to yellow brown. 
Humeral crossvein obsolete and interrupted, being but a short pale 
stump arising from the subcostal vein. 

“Length of wing, 7-7.5 mm. 

“Female unknown.” 

Type locality: Dunn Peak, British Columbia. 

Type in Canadian National Museum. 

Bibio neojacobi var. rufi tibialis Hardy 

Bibio jacobi var. rufitibialis Hardy, 1938, Can. Ent. LXX, 209-210. 

This variety differs from tlie typical in having the base of femora 
rufous with apices brunneous and the tibiae and first two to three 
subsegments of tarsi chiefly rufous. 

Male genitalia: Ninth sternum rather broad, cleft a little over 
one-third its length ; harpagones slender, acute at apices. Ninth ter- 
gum with a U-shaped cleft on hind margin, extending two-thirds 
its length. Pile of genitalia brown to black. 

.Type locality: Dunn Peak, B. C. 

Type in Canadian National Museum. 

Bibio nervosus Loew 

(Plate XXXIX, figs. 199a-c) 

Bibio nervosus Loew, 1864, Dipt, Amer. Sept, indig., Cent. 6, No. 4. Compl. work, 214. 

Bibio variabilis Loew, 1864, Dipt. Amer. Sept, indig., Cent. 6, No. 7. Compl. work, 215-216. 
Type in Cambridge Museum. 

Comparison of Loew's types of nervosus and variabilis proved 
these to be conspecific and the name nervosus is given page priority. 
McAtee*^® states that nervosus Loew is very similar to xanthopus 
Wied. but differs in having duskier wings and broader front tibiae, 
it actually runs into the group having the inner spurs of front tibiae 
elongated, almost equal to the outer in length. It is distinguished 
from xanthopus by the long inner spurs. 

Male. — Head, body, coxae and femora (for the most part) black; 
the middle and hind femora often rufous basally, sometimes femora 
almost entirely rufous; middle and hind tibiae and first one to three 
joints of all tarsi, rufous basally and dark apically, the last two to 

78. 1021, Proc. U. S. N. M. 60, Art. Hi 18. 
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three tarsal joints usually entirely dark. Legs: Inner spurs of an- 
terior tibiae relatively long, being but slightly shorter than the outer 
(fig. 199c) ; posterior femora and tibiae slightly clavate, posterior 
basitarsi not enlarged, twice as long as 'tecond tarsal subsegment. 
Pile usually gray to black rather long and dense, some specimens 
have chiefly yellow pile on the dorsum. Wings: Hyaline, anterior 
veins and stigma brown, posteriors concolorous with the membrane; 
erossvein r-m equal in length to basal part of Rs. Genitalia: Pile 
of genitalia mostly long and dark with some yellow hair intermixed. 
Ninth sternum broad and short, cleft extending a little over one- 
third the length of the segment (fig. 199b). Harpagones compara- 
tively narrow and apparently pointed from the ventral view. Ninth 
tergum cleft to about its middle, and V-shaped (fig. 199a). 

Female. — The female differs in having shorter, all yellow, pile; 
all leg joints rufous with dark tips (coxae sometimes dark), and the 
wings yellow to yellow-brown fumose. 

Length of wing, 6.5-10 mm. 

Type locality: Sitka, also Njw Hamp>hire specimen in type 
series. 

Type in Cambridge Museum of Comparative Zoology. 

The species is more' common in the western portion of the United 
States but has a rather wide range. The writer has studied the type 
series and has identified specimens from the following states, posses- 
sions and provinces: Alaska, Alberta, British Columbia, California, 
Idaho, Kansas, Manitoba, Michigan, Missouri, Montana, New 
Brunswick, Newfoundland, Ontario, Oregon, (Quebec, Utah and 
Washington. 

Bihio nigrifemoratas Hardy 

Btbio mgrifemoratus Hardy, 1937, Pioc. Utah Acad. Sn XIV, 200. 

This species is related to afripilosus James but is distinguished by 
its smaller size, the dense black pile of the dorsum, shorter inner 
spurs of front tibiae, yellowish fumose wings and shorter radio- 
medial crossvein. Following is the original description: 

“Male.—He&d, body (except pale humeral ridges), coxae, tro- 
chanters and femora (for the most part) black; posterior and mid- 
femora chiefly black or brownish red, usually slightly rufous 
apically; front femora with a longitudinal stripe of rufous down 
their middles; front tibiae rufous, except for darkened portion at 
the base of the spurs, mid and hind tibiae and joints rufous, slightly 
darker apically, other tarsal segments brownish. Inner spurs of 
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front tibiae very short, being but one-fifth to one-fourth the length 
of the outer; posterior femora and tibiae clavate, the latter slightly 
thicker; posterior basitarsi not swollen and two times as long as 
next segment. Pile of eyes and occiput copious, black, that of face 
gray to black; dorsum of thorax with long, black pile, intermixed 
with yellow, in a few cases the yellow pile is predominant; pile of 
pleurae, coxae and femora yellow to gray; that of tibiae and tarsi 
brown, with yellow hairs intermixed. Wings hyaline to slightly 
yellow fumose, or dusky, anterior veins and stigma dark brown, 
posterior veins light brown to yellowish gray; r-m crossvein one- 
half to equal in length to the basal part of the Rs. 

“Length of wing 4.5-5 mm. 

‘'Female . — ^The female differs in having all pile short and yellow, 
all femora yellow to rufous, anterior coxae slightly so, and the wings 
more dusky yellow fumose.” 

Length of wing, 5-5.5 mm. 

Type locality: Monte Lake, Britis-h Columbia. 

Type in Canadian National Museum. 

Bibio nigrijemoratus var. gilvus Hardy 

Bibio nignfcmoratus var. gdvus Hardy, 1937, Prc»c. Utah Acad. Sci. XIV, 206. 

This variety differs in having the pile of dorsum entirely yellow, 
that of pleurae, coxae, femora and abdomen gray to yellow. Hairs 
of tibiae and tarsi reddish brown. Femora often tinged with red- 
dish-brown at their apices. 

Type locality: Ogden, Utah. 

Type in the United States National Museum. 

Added distribution: Idaho: Moscow (J. M. Adrich). Montana: 
East Shore, Flathead Lake, April 21, 1934 (R. D. Kichmann). 
Utah: Petersboro, April 27, 1938 (Knowlton, Hardy, Stains) ; Cache 
Jc., June 27, 1938 (Knowlton, Hardy, Stains) ; Kanosh, June 27, 
1938 (Knowlton, Harmston) ; Trenton, April 27, 1938, on Alfalfa 
(Knowlton, Hardy) ; Centerville, April 27, 1939 (Knowlton, Harms- 
ton) ; Pleasant View, April 25, 1939 (Knowlton, L. D. Bischoff) ; 
Sardine Canyon, April 22, 1939 (Knowlton, L. D. Bischoff) and 
Mantua, April 22, 1939 (Knowlton, Bischoff). 
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Bihio nigripilus Loew 

Bibio nigripUut Loew, 1864, Dipt. Amer. Sept. Indig., Cent. 6, No. 10, Compl. work, 
814-216. 

Bibio lucent Hardy, 1937, Proc. Utah Acad. Sci. XIV, 208-204. This appears to U » 
synonym. The original description states that the hind metatarsi are one and one-half times 
as long as next subsegments but the types have not bein compared to see if this character 
is good. 

Male. — Head, body (except yellow humeral ridges), coxae and 
trochanters shining black. Femora, tibiae (front tibiae brownish) 
and tarsi yellow to rufous, all joints dark tipped. Legs: Inner spurs 
of front tibiae but slightly shorter than outer; posterior femora and 
tibiae clavate; posterior basitarsi not swollen, about two times as 
long as second tarsal subsegments. Pile of head and thorax chiefly 
black, long and copious; that of coxae gray to black; of the femora 
and succeeding leg joints yellow-red; the pile of the abdomen gray 
on the anterior half and yellow posteriorly. Knobs of halteres 
brown, stems ochraceous. Wings: Hyaline, slightly fumose cos- 
tally; anterior veins and stigma brown, posteriors concolorous with 
the membrane; crossvein r-m almost as long as basal part of Rs. 
Length of wing, 5-6 mm. 

Female unkngwn. 

Type locality: Winnipeg, Canada. 

Type in Cambridge Museum of Comparative Zoology. 

Specimens fitting the description of nigripilus have been examined 
from Great Falls, Virginia, IV-23-19 (C. T. Greene) ; Montreal, 
New York; Bellmore, Indiana, July 2, '89 (A. E. Thomas) ; C. Mo., 
May (C. V. Riley); Jackson, Minn., 28 May, 1907; Covey Hill, 
Que., 31-5-1924, (P. Armstrong) and Brookings, South Dakota, 
April 24, 1925 (N. C. Severin). B. lucens was described from 
Ontario and Minnesota. 

Bibio paint eri James 

Dibio painteri James, 1936, Amer. Mus. No^'it. No. 832, p. 2. 

This species is very close to alexanderi James. The following is 
James’ discussion of it with added notes on leg characters: 

“Related to alexanderi. It differs as follows: The dorsum of the 
thorax, in the female, is extensively marked with black ; the extent 
. of the black is variable, and may cover the large part of the dorsum. 
The pile of the tibiae is pale in both sexes and similar to that of 
the femora. In the male, the posterior tibiae, as well as the femora 
are clavate. The eyes are black-haired, anti there is usually a con- 
siderable amount of pale pile on the lower part of the occiput.” 

The inner spurs of front tibiae almost half as long as the outer. 
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the outer spurs extending less than half the length of the metatarsi. 
Inner spurs of hind tibiae rather blunt, outer ones slender and acute. 
Hind metatarsi less than four times as long as wide. 

Length : body and wings, 4.2-4.7 mm. 

Type locality: Manhattan, Kansas. 

Type in American Museum. 

The writer has studied paratopotypes and has identified specimens 
from Stillwater, Oklahoma, 3-25-39 (K. C. Emerson) ; Columbus, 
Ohio, 23-1 V-34 (R. H. Painter) also from Arizona and Colorado. 

Bibio pingreensis James 

(Plate XXXIX, fig. 200a) 

Bibio pingreenaia James, 1936, Amer. Mus. Novit. No. 832, p. 4. 

Following is the original description with added notes on the leg 
characters: 

“Related to inaequalis Loew, but the posterior basitarsi are not 
so noticeably enlarged and the legs are differently colored; it is 
more robust than longipes and the structure of the posterior tarsi 
is different. 

“Male. — Head, with appendages, thorax and abdomen black. Head 
wholly black-haired, the eyes with copious black hair. Thorax, ab- 
domen, and legs with long yellowish pile; a little gray pile on the 
mesopleura; some short black pile on the tibiae and tarsi. Coxae, 
trochanters, femora and anterior tibiae black; the spurs on the an- 
terior tibiae yellow, the inner spur one-third the length of the outer 
one; posterior femora strongly clavate, the constricted basal part 
yellowish; middle tibiae brown; posterior tibiae yellowish to brown; 
tarsi brown, the basitarsi yellowish .to brown. Posterior basitarsi 
slightly enlarged, but cylindrical, rather than globular, as in the 
related species. Wings whitish or slightly grayish hyaline; the 
strong veins brown; the posterior ones barely discernible from the 
membrane; crossvein r-m about one-half as long as the basal sec- 
tion of vein Rs. Length, 7-8 mm. 

Outer spurs of front tibiae extending less than half the length 
of the metatarsi. Spurs of middle tibiae slender and acute; outer 
spurs of hind tibiae acute, inner ones rather blunt at apices. Hind 
metatarsi more than three and one-half times as long as wide (fig. 
200a) . Hind f mora average 3.4 mm. ; hind tibiae 2.7 mm. 

Type locality: Mummy Pass, Alpine Zone, Pingree Park, Colo- 
rado. 

Type in the American Museum. 
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Specimens have been identified from Cameron’s Pass, Colorado, 
Aug. 20, 1940 (R. H. Beamer) and Logan Canyon, Utah, 9-11-37 
(G. F. Knowlton, F. C. Harmston). 

Bibio rufalipes Hardy 

Bibio rufalipes Hardj’, 1937, Proo. Utah Acad. 8ci. XIV, 207. 

This species is related to xanthopus Wiedemann but is distin- 
guished by the concolorous posterior veins of wing, the reddish mark- 
ings on the thorax and abdomen of the males and the wholly rufous 
thorax and legs of the females. 

Following is the original description: 

'^Male . — Head chiefly black, appendages brownish; pile of eyes 
short and brown, that of face long, copious gray. Dorsum of thorax, 
for the most part, black, humeral ridges yellow, posterior margin 
rufous; pleurae with some rufous markings or tinges of reddish. 
Abdomen black, except lateral margins of tergites which are reddish. 
Pile of thorax and abdomen long, grayish yellow, more yellow hair 
on the posterior part of the abdomen. Coxae and trochanters some- 
what tinged with red or reddish-brown; femora, tibiae (except more 
brownish anterior tibiae) and first two to three tarsal joints of 
legs chiefly yellow, with some darker hairs on the tibiae and tarsi. 
Inner spurs of anterior tibiae very short, not over one-fourth the 
length of the outer; posterior femora and tibiae clavate, the latter 
rather strongly swollen, larger than the femora in width ; posterior 
basitarsi not enlarged, about as long as next two segments. Wings 
slightly yellow-fumose, anterior veins and stigma yellow-brown, 
posterior veins concolorous with the membrane ; cross-vein r-m about 
equal in length to the basal part of the Rs. 

Female . — The female differs in having the entire thorax, coxae 
and trochanters rufous, the abdomen testaceous, or with a reddish 
cast ; the tibiae and tarsi darker in coloration than the femora, those 
of the anterior legs dark red-brown to black, other tibiae and tarsi 
darker rufous to brown. All pile shorter and yellow, and wings 
darker fumosc. 

^Tength of wing, 6-6.5 mm.’’ 

Type locality; Waco, Texas. 

Type in United States National Museum. 
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Bibio rufUhorax Wiedemann 

(Plates XXXIX-XL, figs. 201a-f) 

Bib-(io) rufiihorax Wietiemann, lft28, Ausz. Zweifl. Ins. 1, 78. 

Btbio thoracica Say, 1824, Expd. to St. Peters Riv. \ol. 2, 368, 1869, Compl. writ. vol. 
1, 260. 

These are probably the same species but as Say^s type is lost 
Wiedemann^s name is used. 

Doctor Max Beier of the Wein Museum kindly made comparative 
studies of Wiedemann’s type so this species can now be accurately 
placed. 

This species is related to Bibw carolimis Hardy and the females 
of these have heretofore been considered one species. The males 
key out near longipeR Loew by having the posterior basitarsi swollen 
but otherwise they arc very different from this species. It differs 
from caroLinm by having the posterior basitarsi of male swollen 
tfig. 201e) ; in both sexes only the posterior portion of humeral 
ridges are yellow and the mesonotum has three characteristic, broad, 
finely shagreened areas. The pleurae are more densely pale haired ; 
and the vertex has shorter hairs behind the ocelli in the male; caro- 
lintis has very elongate hairs on this portion of the head. The sides 
of scutellum and upper lateral margins of metanotum are ruficent 
in carolimis males, entirely black in rufithorax. The females differ 
markedly in that the length of the head behind the eyes is much 
shorter than the length of the e>es (fig. 201b) instead of longer than 
the eye length (fig. 187a), and no tubercles are present in the middle 
of the face behind the antennae as in carolimis. Head and prothorax 
finely shagreened, giving a dull appearance; entire head and pro- 
thorax of carolimis brightly polished, chiefly smooth. The pro- 
pleurae with characteristic vertical striations, somewhat concentri- 
cally arranged. The head, propleurae, mesopleurae and sternopleurae 
more densely pale haired in rvfiihorax, almost bare in carolinus. 
The specimens of both sexes are also larger in size and the male 
genitalia are very different. 

Male. — In addition to the above characters the males are almost 
entirely black. Head: Compound eyes are divided into an upper 
and lower portion by a transverse indentation near the lower mar- 
gins; the pile of the eyes is rather dense and brown in color, that of 
face chiefly yellow. Antennae nine segmented, the segments rather 
closely compacted; first segment (scape) is about equal to the third 
in length, the second (pedicel) is almost two times as long as the 
scape. Thorax: Mesonotum with three broad, dull vittae, brought 
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about by a shagreened condition of the cuticula; the median vitta 
extends almost the entire length of the mesonotum, less distinct in 
front and behind; the lateral vittae are separated from the median 
by a polished stripe on each side and from the lateral margin by 
another broader shining stripe. Halteits brownish, with a faint 
tinge of yellow. Legs: Entirely shining black, front tibiae long and 
slender, equal to femora in length, inner spur much less than one- 
half the length of the outer (fig. 201d). Wings: Brown fumose on 
anterior margin, yellow on posterior; anterior veins and stigma 
brown, posterior veins yellow-brown. Crossvein r-m equal in length 
to the basal portion of vein situated well before the branch of 
Ma,^. Cubital vein ending much before the wing margin, anal vein 
not extending much beyond the base of m-cu crossvein (fig. 201a). 
Veins in posterior portion of wing, although lighter in color are much 
thicker than anterior veins. Abdomen rather thickly pale pilose. 
Genitalia: Ninth sternum with a median cleft over one-third its 
length, and a moundlike gibbosity in the middle of the cleft; sternum 
broader than long. Harpagones rather short, bent down into a blunt 
beaklike process apically (fig. 201c). Ninth tergum deeply V-shaped 
cleft, about two-thirds its length (fig. 201f). 

Length of wings, 11-11.4 mm. 

Type locality: Pennsylvania. 

Type in Vienna Museum, 

Specimens have been examined from South Port, North Carolina, 
April, 1934 (Harris-Wray) ; Winnabow, N. C., 4-15-1937 (Harris- 
Wray) ; Virginia Beach, Virginia, May 17, 1907 (I. J. Condit) ; it 
also has been reported from Washington, D. C., South Carolina, 
Texas and Florida. 

Bibio sericatus Hardy 

(Plate XL, figs. 202a -b) 

Bihio aericata Hardy, 1987, Proc. Utah Acad. Sci. XIV, 207. 

This species is related to longipes Loew but is easily separated by 
the pale stigma and almost obsolete posterior veins, by the blunt 
tibial spurs and shortened subsegments of tarsi. Following is the 
original description with additional notes on the leg characters: 

“ikfa/e.— Chiefly shining black, except rufous tibial spurs, yellow 
humeral ridges and sometimes slight tinge of rufous on the tibiae 
and basitarsi. Pile of eyes black, that of face gray to brown; that 
of body and legs for the most part yellow, somewhat reddish-yellow 
on tibiae and tarsi. Inner spurs of front tibiae short, about one- 
fourth the length of the outer ; posterior femora clavate, tibiae hardly 
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so; segments of posterior tarsi swollen and rather globular; basitarsi 
conspicuously swollen and more short (not so elongate as longipes), 
being about one and one-half times as long as the next segment. 
Wings slightly yellow fmnose, darker costally; anterior veins dark 
brown, stigma yellowed, almost obscure; posterior veins concolorous 
with the membrane, or but slightly more yellowed; crossvein r-m 
equal to basal part of Rs.” 

The inner spur of front tibia is blunt, somewhat rounding at its 
apex, the outer is about as thick as the metatarsus and extends about 
half its length (fig. 202a). The spurs of hind tibiae are blunt and 
thick, especially the inner spur ; the posterior metatarsus is scarcely 
over twice as long as wide (fig. 202b). 

“Female . — ^The female differs in having only the coxae and tro- 
chanters of the legs black, the other joints being yellow to rufous, 
and in having all pile short, sparse and yellow. 

“Length of wing, 4.5-5.5 mm.” 

This species occurs in the late summer and early fall. 

Type locality: Mt. Rainier, Washington. 

Type returned to Mr. J. Wilcox, Alhambra, California. 

Added distribution: Yahk, Lamb Creek, B. C., Aug. 9, (C. Gar- 
rett) ; Oliver, B. C., Aug. 27 (C. Garrett) ; Cranbrook, B. C., Sept. 
29 (C. Garrett). 

Bihio similis James 

Btbio aimilta James, 1986, Amer. Mua. Novit. No. 832, 6. 

This species approaches rather closely to albipennis Say but is 
distinguished by the longer r-m crossvein in the wing. 

Male. — Shining black, except for reddish tibial spurs and yellowed 
bases of metatarsi. Pile of head gray to black, that of body, coxae 
and femora chiefly pale yellow, a few long, gray hairs on the anterior 
portion of the abdomen; tibiae and tarsi with short black and pale 
hairs intermixed. Legs: Inner spurs of anterior tibiae short, not 
over one-fourth the length of the outer; posterior femora and tibiae 
clavate, posterior basitarsi not swollen, about twice as long as next 
tarsal subsegments. Wings: Whitish hyaline, anterior veins and 
stigma black, posterior veins somewhat lighter, r-m crossvein almost 
as long as the basal part of the posterior branch of radius. 

Length of wing, 7-8 mm. 

Female unknown. 

Type locality: Boulder, Colorado. 

Type in the American Museum. 

James also reports this species from Rifle, Colorado, and Fort 
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Duchesne, Utah. The writer has identified specimens from Ft. Col- 
lins, Colorado; South Fork, Provo Canyon, Utah (Hardy); Logan 
Canyon, Utah, 5-16-34 (Thatcher) ; Plain City, Utah, 5-6-35 (G. F. 
Knowiton) and Logan, Utah, 5-26-33 (Thatcher). 

Bibio slossonae Cockerell 

Btbio slossonae Cockerell, 1909, Fossil Insects from Colorado. The Kntomologist, vol. 42, 
p. 174. Change of name for B. gracihs Walkei. 

Bibio gracilis Walker, 1848, (nec Unger), List Dipt. Ins. Brit. Mus., vol. 1, 123. 

This species is related to longippf^ Loew but is distinguished by the 
black pile of the male and black dorsum of thorax of female. 

Male. — Head and appendages, thorax (except pale humeral 
ridges) and abdomen shining black; the legs dark reddish-brown to 
black, with a few yellowish hairs intermixed on the femora. Legs: 
Inner spurs of front tibiae short, one-third to one-fourth the length 
of the outer; posterior femora clavate, elongate; posterior basitarsi 
greatly swollen. Wingti: Yellow' fumose to yellow hyaline; anterior 
veins and stigma brown, posterior veins more yellowish; r-m cros>- 
vein slightly longer than the basal part of Rs. 

Length of w ing, 4.7-5.3 mm. 

Female. — Tlie female differs in having all hair short and pale; 
the legs yellow to rufous, slightly darkened apically, and the pleurae 
usually tinged with rufous. 

Type locality: Nova Scotia. 

Type in British Museum. 

Speciiuens have been examined trom Alberta, British ('olumbia, 
California, Colorado, Manitoba, Michigan, Minnesota, Newfound- 
land, New' York, Saskatchewan, South Dakota, Wisconsin and 
Wyoming. 

Bibio tenelliis Hardy 

Bibio tenella HanJ\, 1937, Proc. Utah Acad. Sci. XI V, 208. 

This species is related to pingi'censis James and is distinguished 
by the dark yellow' fumose w'ings and the reddish-browm apices of 
femora. Following is the original description: 

^^Male. — Head, body (except pale humeral ridges), coxae and tro- 
chanters black; front femora chiefly black w'ith but slight rufous 
tinge; middle and anterior femora dark reddish-brow'n on the apical 
half and slightly yellow'cd on the basal constriction; middle and hind 
tibiae and the first two segments of all tarsi yellow, darkened api- 
cally; last three tarsal segments dark brown to black; anterior tibiae 
yellow^ed basally, dark browm medianly; tibial spurs rufous to yel- 
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low. Inner spur of front tibiae very short, one-third to one-fourth 
the length of the outer; posterior femora and tibiae clavate, tibiae 
slightly thicker than femora ; posterior basitarsi distinctly elongate, 
not noticeably swollen or globular, at least tw'o times as long as the 
second tarsal segment. Pile of eyes rather short and black, that of 
the face copious, browm, that of the thorax, abdomen and legs, for 
the most part, copious, long and yellow^; tibiae and tarsi w’ith some 
darker pile intermixed. Halteres yellow-brown, mu(‘h lighter in 
color than thorax. Wings dark yellow-fumose, anterior veins and 
stigma yellowish-brown, posterior veins ycllow'ed and concolorous 
wdth the membrane; r-m crossvein almost equal in length to the 
basal part of the Rs. 

“Length of wing, 6-6.6 mm. 

“Female unknown. 

Type locality: Healy, Alaska. 

Type in United States National Museum. 

Bibio toivnesi n. sp. 

(Plate XL, fig. 20.Sa) 

This species is related to flvginotiis Hardy and inaeqvalis LoewL 
The males are readily distingui.^hed by the bright yellow' ninth 
sternum and harpago bases, yellow^ coxae and trochanters, sparsely 
pilose eyes and more hyaline wings. B. jluginatus Hardy has the 
r-m crossvein shorter to about equal to basal portion of vein Rs, 
crossvein r-m is distinctly longer than base of Rs in towncsi. The 
females may be separated from inaeqiialis by their smaller size and 
smoky yellow^ wings. 

Male. — Eyes very sparsely covered with short pale pile, lower 
one-fourth of each compound eye divided off by a transverse de- 
pression. Antennae eight segmented, second segment (pedicel) 
yellowish. Face rather thickly gray pilose. Thorax chiefly shining 
black with scattered yellow' hairs, sometimes the median portion of 
mesonotum is rufous in ground color. Humeral ridges and posterior 
margin of pronotum and propleurae pale yellowish. Halteres yel- 
low-browm to black, stems more pale. Legs: Almost entirely yellow, 
apices of tibiae slightly darkened, spurs rufous; apical two to three 
tarsal subsegments faintly browmish. Inner spurs of front tibiae 
short, about one-third the length of the outer; outer spurs extend 
almost half the length of the metatarsi. Spurs of hind tibiae slender 
and acute. Posterior metatarsi distinctly thickened, about equal in 
width to the apex of the tibiae; metatarsi about four times as long 
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as wide and longer than next two subsegments. Femora and tibiae 
slender, posterior femora average 2 mm. in length, posterior tibiae 
average 1.7 mm. Wings: Hyaline with a faint yellowish tinge, 
stigma and anterior veins brown, posteriors brownish yellow, darker 
than membrane. Basal portion of vein Rs, shorter than crossvein 
r-m. Abdomen mostly shining black, lateral margins of terga often 
with a faint yellowish tinge. Hypopygium: Ninth sternum bright 
yellow, cleft extending almost half the length of the segment. Har- 
pagones elongate and slender, gently curved downward (fig. 203a) ; 
bases yellow, otherwise brown to black. Ninth tergum gently con- 
cave on hind margin. 

Length: body, 4.2-4.4mm.; wing, 4.4-4.6mm. 

Female. — Head rufous tinged in ground color, rather thickly 
covered with yellow hairs. Head behind compound eyes almost 
twice as long as the eye length. Thorax entirely yellow; posterior 
metatarsi slender and elongate; wings pale yellowish fumose. The 
abdomen is entirely yellow-brown with the sterna more distinctly 
yellowish. 

Length: body, 4.4 mm.; wing, 5.5 mm. 

Holotype male. Westerly, R. I., July 29, 1937 (N. Chapman). 
Allotype female, Hancock, N. Y., Aug. 11, 1935 (H. K. Townes). 
Two paratype males, same data as holotype; one paratype male, 
Canterbury, Connecticut, July 25, 1937 (N. Chapman) and five 
paratype males, Lake Mohonk, Ulster Co., N. Y., Aug. 1, 1936 
(H. K. Townes) . 

Holotype, allotype and three paratypes returned to Doctor H. K. 
Townes, others retained in the Snow Entomological Collection. 

Bibio tristis Williston 

Bibio triitis Williston, 1898, in Kellogg, V. L., Insect notes, Trans. Kansas Acad. Sci. 
118-114. 

Related to xanthopus Wiedemann but distinguished by the dense 
black pile on the dorsum of thorax. 

Male.— Head, thorax (except yellowed humeral ridges), abdomen, 
coxae and trochanters black, with rather copious black pile. Legs: 
Femora, tibiae and tarsi chiefly rufous with dark tips; sometimes 
apical halves of femora and tibiae somewhat darkened; pile of legs 
gray to black, that of tibiae and tarsi shorter and- darker than that 
of femora. Hind femora and tibiae clavate, hind basitarsi not swol- 
len, about equal in length to next two subsegments. Inner spurs 
of front tibiae short, about one-fourth to one-fifth the length of the 
outer. Wings: Dusky hyaline, r-m crossvein almost equal in length 
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to the basal part of Rs. Anterior veins and stigma brown, posteriors 
brownish yellow. 

Female. — ^According to Williston the female has the pile chiefly 
black and has the middle and hind coxae in part black. It will 
probably key out near xanthopus but since this writer has not ex- 
amined a female and the original description is rather meager its 
exact position is unknown. 

Type locality: Western Kansas. 

Location of type unknown. No specimens of the type series are 
at the University of Kansas or Kansas State College. 

The species has been reported from Kansas and Graham Mts., 
Arizona. Males apparently belonging here have been examined 
from Pullman, Washington, 24 April, '01; Wellsville, Utah, 6-3-37 
(F. C. Harmston) and Provo, Utah, V-9-37 (D. E. Hardy). 

Bibio utahensis Hardy 

Bibio utaheiiais Hardy, 1937, Proc. Utah Acad. Sci. XIV, 208-209. 

This species is related to mickeli Hardy but is separated by the 
dark posterior veins and shorter inner spurs of front tibiae. Fol- 
lowing is the original description: 

“Male. — Entirely shining black, except for pale humeral ridges 
and tibial' spurs. Pile of the eyes black, that of face gray ; of the 
thorax chiefly black; pile of coxae and femora gray to yellow; that 
of tibiae and tarsi black; of abdomen gray to black anteriorly, yel- 
low posteriorly. Inner spurs of front tibiae about three-fourths 
the length of the outer; posterior femora and tibiae slightly clavate, 
posterior basitarsi not swollen, and rather elongate, as long as next 
two tarsal segments. Wings chiefly hyaline, slightly dusky ante- 
riorly; anterior veins gray to brown; r-m crossvein one-half to equal 
the length of the Rs. 

“Length of wing, 6-7 mm.” 

Female unknown. 

Type locality : Provo River, Provo, Utah. 

Type in Brigham Young University collection at Provo, Utah. 

Additional distribution: Utah: Logan Canyon, May 15, 1938 
(D. E. Hardy, A. T. Hardy); Richmond, May 13, 1938 (D. E. 
Hardy) ; Spanish Fork, May, 1938 (Knowlton, Hardy) ; Logan, May 
8, 1938 (D. E. Hardy) ; Mantua, May 3, 1937 (G. F. Knowlton) ; 
Honeyville, April 29, 1939 (G. F. Knowlton, D. L. Bischoff) ; Wash- 
ington: Pullman, May 6, 1899. 


17—4327 
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Bibio velcidus Hardy 

Bibio velcida Hardy, 1037, Proc. Utah Acad. Set. XIV. 200. 

This species is related to abbreinafm Loow but is distinguished 
by having the pile of the body chiefly black and the legs dark red- 
dish brown to black, the male genitalia have not hi*en dissected. 
Following is the original description: 

“Male.— Head, body (except yellowed huintTal ridges), ixae and 
trochanters shining black. Femora and succeeding leg j nts dark 
reddish brown to black, slightly lighter basally; tlie constriction of 
the posterior femora and tibiae dark rufous; basal part of tarsal 
segments yellow. Spurs of front tibiae rufous, the inner spurs about 
three-fourths as long as the outer; posterior femora and tibiae cla- 
vate; posterior basitarsi not enlarged, not much over one and one- 
half times as long as the second tarsal segment. Pile chiefly black, 
long and copious; some yellow pile on the posterior half of the ab- 
domen or sometimes sparsely intermixed on the thorax and femora. 
Wings slightly yellow fumose, anterior veins and stigma dark brown, 
posteriors light brown-yellow; crossvein r-m equal in length to the 
basal part of the Rs. 

'^Length of wing, 6-7 mm.^^ 

Type locality: Low Bush, Ontario. 

Type in Canadian National Museum. 

Bibio velorum McAtee 

Btbio velorum McAtee, 1923, Proc. Ent. Soc. Wash., vol. 26, No. 3, 62. 

This species appears somewhat related to nervosus Loew and is 
characterized by the rufous femora and the j'cllowish fumose wings. 
The following is the original description: 

“Inner spur of front tibiae fairly long but still much shorter than 
outer; head, body and coxae black, humeral ridges yellowish; wings 
almo.st uniformly yellowish fumose; stigma small, blackish. 

“Male . — Rather long erect hair on eyes, much longer hair of occi- 
put and top of thorax dark, of sides of thorax, coxae and abdomen 
pale, grayish. Hind legs elongate, femora and tibiae clavate, meta- 
tarsi enlarged, the apices of all joints and w'hole of last two tarsal 
joints dark, remaining portions reddish, tibiae and tarsi brownish to 
black' hair of legs tending to agree in shade with integument from 
which it springs but that of front legs wholly dark grayish. Length 
of wing: 8-8.5 mm. 

“F emale . — ^Pubescence in general shorter and more bristly than in 
male but all tibiae and tarsi tend to be darker than the femora, all 
joints dark-tipped. Length of wing: 10-11 mm.” 
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Type locality: Je£ferson, North Carolina. 

Type in the United States National Museum. 

The writer has studied the type and has identified the species from 
Grandfather Mt. top, North Carolina, Oct. 8, 1936 (D. L. Wray). 
Specimens have also been seen that seem to belong here from Pin- 
gree Park, Colorado, 9,000 feet, August 19, 1929 (D. A. Wilbur) and 
Ca Ton Pass, Colorado, Aug. 21, 1940 (G. F. Knowlton). 

Bibio vestitus Walker 

Btbio vestita Walker, 1848, List. Dipt. British Mus., pt. 1, p. 122. 

The original description does not mention the length of the inner 
spurs of front tibiae, so the identification of this species can not be 
positive. 

The following description is taken from McAtee: 

“Head, body, and legs black, clothed with black hairs, abundant 
and long over head, body, coxae and femora, shorter on remaining 
joints of legs; tibiae and tarsal joints rufous with dark tips, the last 
two joints of tarsi almost or wholly dark; front tibiae reddish brown, 
the spurs very unequal; wings nearly hyaline, stigma and anterior 
veins brown, the cells bounded by latter more obscure than re- 
mainder of wing, posterior veins almost hyaline. Length of wing, 
7 mm.^’ 

Type locality: Nova Scotia. 

Type in British Museum. 

McAtee reports this species from St. John, New Brunswick, June 
9, 1901 (W. McIntosh). The author has a male specimen from 
Mirror Lake, Uintah Mountains, Utah (Hardy) which fits the above 
description very well. 

Bibio xanthopiis Wiedemann 

(Plate XL, fig. 204a) 

Bib (io) xanthopua Wiedemann, 1828, Ausz., Zweifl. Ins., I, 80. 

Bibio canadensis Macquart, 1838, Dipt. Exot. i, 129. Questionable synonomj*, original 
description is inadequate. 

Bihw scita Walker, 1848, List Dipt. Brit. Mus. Pt. 1, 122. Questionable sjnonomy based 
only upon description. 

Bibio humeralts Walker, 1848, List Dipt. 1, 121-122. Questionable synonomy based only 
upon description. See note on B. macateei James. 

Bibio luqens Loew, 1864, Dipt. Ainer. Sept, indig., Cent. 6, No. 6, Con\p\. Work, 214-21.'). 
New synonomy based upon study of type No. 12518 in Cambridge Museum. 

Btbio obscyrus Loew, 1864, Dipt. Amer. Sept, indig.. Cent. 5, No. 5, Compl. Work, 124. 
New synonomy based upon study of type in Cambridge Museum. 

Bibio macateei James, 1986, Amer. Mus. Nov. 882, 4. New synonomy based upon e.x- 
amination of holotype and allotype in American Museum. 

McAtee suggested that obscurus Loew was probably the same as 
xanthopus. Examination of the type No. 12521 in the Cambridge 
Museum of Comparative Zoology proved this assumption to be cor- 
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rect. The type differs from typical xanthopus only in having the 
wings more lightly fumose and the posterior veins not so dark, there 
are such variations, however, in the fumosity of the wings of this 
species that this cannot be considered a specific character. 

Doctor James states macateei “is apparently the species which 
McAtee refers, with a query, to humeralis Walker” as Walker^s 
species is unidentifiable from description he preferred to describe it 
as new. It is based upon the slightly paled anterior margin of 
mesonotum of the female, the specific variations through a series of 
xanthopus shows this to be an intergrading factor. This synonomy 
must therefore include humeralis although examination of Walker's 
type may prove it to be distinct. 

Bibio xanthopus is related to nervosus Loew but is distinguished 
by the shorter inner spurs of front tibiae. 

Male. — Head, body (except yellow^ humeral ridges) and coxae 
black, femora and succeeding leg joints yellow to rufous with dark 
tips, the tibial spurs rufous. Legs: Inner spurs of front tibiae short, 
about one-third to one-half the length of outer spurs; outer spurs 
extending but little over one-third the length of the front metatarsi 
(fig. 204a). Ppsterior femora and tibiae slightly clavate, hind 
metatarsi not swollen, about twice as long as second subsegment of 
tarsi and five times as long as wide. Apical spurn of hind tibiae 
slender and acutely pointed. Wings: Hyaline to yellow fumose, 
anterior veins and stigma dark brown, posterior veins more pale. 
Crossvein r-m about equal to the basal portion of vein Rs. 

Female. — Differs in having shorter, all pale pile, wings darker 
fumose and coxae and pleurae usually in part rufous or tinged 
with brown. 

Length of wing, 5.5-9.5 mm. 

Type locality: New York. 

Type in Vienna Natural History Museum. 

This is an exceedingly variable species and many of its inter- 
grades present rather complex problems. It is widely distributed, 
having been identified from most all of the states and Canadian 
provinces, it is one of the most common Bibionidae in the Northern 
states. 

Bibio xanthopus palliatus McAtee 

Bibio xanthopus palliatus McAtee, 1921, U. S. N. M., v. 60, Art. 11, p. 16. 

Bibio signatus Hardy, 1987 Proc. Utah Acad. Sci. v. XIV, 208. New aynonomy based 
tipon study of xanthopus palliatus type. 

At the time signatus was described the writer was only acquainted 
with the typical forms of xanthopus (those having the inner spur of 
front tibiae short), signatus was proposed for that group having the 
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inner spur about equal to the outer in length. Since then all stages 
of intergrades between the two have been examined proving that 
these are not distinct species; examination of McAtee^s type estab- 
lished this as a synonym of his subspecies. 

This subspecies has caused a great deal of controversy because of 
the variability of the species. The following is McAtee^s discussion 
of it: ^^Diflers from the typical subspecies in darker colors, more 
abundant pubescence, and somewhat greater average size. The 
pleura of the female usually are wholly dark. The male has more 
abundant, longer, and darker hair, sometimes wholly black. This 
subspecies bears somewhat the same relation to the eastern race of 
xanthopus that hirtus does to albipennis. 

‘^Length of wing, 7.5-9.5 mm.” 

The inner spurs of front tibiae vary from one-third the length of 
the outer as in typical xanthopus to almost as long as the outer as 
characterize the signatus form, this makes it necessary to key this 
subspecies in two different groups. Specimens are usually dusky 
winged and have been known as nervosus Loew. Mr. P. C. Ting 
states that the larvae of xanthopus and xanthopus palliatus are quite 
different, he informed the writer (and has kindly submitted mounted 
specimens for study) that the dorsum of the anal segment is heavily 
sclerotized on specimens of palliatus and the spinules are elongate 
(fig. 119a), while the larvae of xanthopus consistently lack the 
heavy sclerotization on the dorsum of the anal segment and the body 
spinules have more teeth and their bases are short and broad (fig. 
]18a). 

Type locality: Moscow, Idaho. 

Type in the United States National Museum. 

This subspecies is very common in the west, having been identified 
from numerous localities in the following states and provinces: 
British Columbia, California, Idaho, Nevada, Oregon, Utah and 
Washington. 

Species Not Identifiable, Descriptions Inadequate 

Bibio brunnipes (Fabricius), 1794, Ent. Syst. 4, 250 (Tipula). 
Described from Newfoundland. 

Bibio castanipes Jaennicke, 1867, Neue exotische Dipteren, ab. d. 
senckenb, naturf. Gesellsch. 6, 317. Described from Illinois. 

Bibio orbatus Say, 1823, Journ. Acad. Nat. Sci. Phil. Ill, 78, 1859. 
Comp, writings II, 69-70. Described from Pennsylvania and although 
it is not known just what Say had before him it is certainly not to 
be confused with orbatus of the genus Philia and Philia orbatus 



494 


The University Science Bvlletin 


(Wiedemann), 1826. Ausz. Zweifl. Ins. I. is a synonym of x^ibio or- 

batxis Say. ’ 

Bibio rufipes (Fabricius) , 1781. Spec. Insectorum II. 410 (Tipula) . 

Described from Newfoundland. 

Bibio striatipes Walker, 1848, List. Dij)t. Brit. Mus. I, 122-123. 

Described from St. Martin Falls. Albany River, Hudson Bay. 

Bibiodes Coquillctt 

Bibiodes CoquiJlett, 1904, Proc. Ent. Soc. Wash. 0, 171. 

The members of this genus are similar in many respects to tlie 
BihiOy they possess the strongly developed spurs on front tibiae 
but the inner spurs are always rather weak. The wing venation is 
very different and the two genera are best distinguished by this 
character. In Bibiodes the third longitudinal vein (the posterior 
branch of the radius) coalesces with the fourth vein (medius) for a 
short distance near the middle of the wing obliterating the radio- 
medial crossvein (fig. 205c). The harpagones of the males are 
characteristically bilobed and show good specific characters. The 
species are much ^mailer than any known Bibio, wing length averag- 
ing from 3.5-4 mni. 

Genotype: Bibiodes halteralis Coquillctt 
Key to the Spectes of Bibiodes 

1. Thickened poition of costal margin extending about half way from stigma to ai^ex 

of wing; femora conspicuou.sly ^wrollen; antennae shorter femorata Melander, p. 4B5 

Thickened portion of costal margin ext4nding much moie than half way fi^oni stigma 
to apex of wing; leg'- Ie^s robu.st, antennae longer 2 

2. Halteies yellow; tar.«ial joints slender; inner processes of harpagones strongly de- 
veloped, longer than outer lobes (fig. 207a) halteralis Coquillctt, p. 496 

Halteres dark, at least apically; tarsal joints somewhat swollen; inner processes not 
strongly developed, about the same size as outer lobes (fig. 205a), aestiva Melander, p. 404 

Bibiodes aestiva Melander 

(Plate XL, figs. 206a -c) 

Bibiodes astiva Melander, 1912, The Dipterous Genus Bibiodes, Bull. Ainer. Mus. Nat. 
Hist., vol. 31, 438. 

Male. — H ead and appendages, body, coxae, femora, anterior tib- 
iae and tarsi, excepting tibial spurs, shining black with sparse, rather 
long pale hair, shorter and somewhat brownish on the tarsi. Legs: 
Anterior tibial spurs rufous, the inner spur much shorter than outer, 
being less than a fourth as long; tibiae and tarsi of the posterior 
legs yellowish or rufous to reddish brown, the joints darker apically; 
the tibiae of the mid-legs sometimes entirely black; posterior tarsi 
somewhat sw^ollen. Stems of halteres pale, knobs black. Wings: 
Hyaline to slightly yellowish fumose, stigma and anterior veins dark 
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brown, posterior veins light yellowish brown, costal cell (submargi- 
nal) yellowish fumose. Genitalia: Pile of genitalia chiefly yellow; 
ninth sternum broad, posterior margin cleft about one-third the 
length of the segment, cleft broadly U-shaped. Aedeagus broad and 
blunt, appearing quite heavily sclerotized. Harpagones developed 
into two lobes (fig. 205a), the outer (main lobe) rather long and 
sharply pointed, more heavily sclerotized than the inner; the inner 
lobe is lighter in color and not so distinctly tapered. The two lobes 
are very nearly equal in size, although very different in shape. Ninth 
tergum gently convex on both margins and about twice as broad 
as long. Cerci with but slightly rounded edges, almost square in 
shape (fig. 205b). 

Length of wing, 3.5-4 mm. 

Female unknown. 

Type locality: Washington. 

Type in American Museum of Natural History. 

The species has been identified from Idaho, Montana, Oregon, 
Wyoming, British Columbia, and Manila, Utah, June 26, 1939 
(G. F. Knowlton, F. C. Harmston). 

Bibiodes femorata Melandcr 

(Plate XL , figs. 20«a-b) 

Bibiodes femorata Melander, 1912, Bull. Amer. Mus. Nat. Hist., \ol. 31, 338, 

Male. — Shining black or brownish black with long, rather copi- 
ous, gray to yellow pile; tibial spurs rufous; haltercs brownish, stems 
slighter paler than knobs. Wings hyaline, anterior veins and stigma 
brown, posterior veins yellow. Genitalia: Ninth sternum cleft 
about one-third its length, gently convex in the central portion of 
cleft. Harpagones bilobed, with the two lobes unequal in size and 
shape, the smaller development is situated on the ventral portion of 
the harpago, is almost horizontal in position, directed inw^ardly and 
is somewhat obtuse at apex. The larger lobes are dorsal in position, 
almost twice the size of the ventral lobes and produced into beaklike 
points, on inner apices (fig. 206a). Ninth tergum but slightly wider 
than long, gently concave on posterior margin (fig. 206b) 

Length of wing, 3.5 mm. 

Female. — ^Pile chiefly yellow, rather long on dorsum and femora. 
Body dark brownish to black, the specimen at hand has a distinct 
brownish tinge. Leg joints pale yellowish, tarsi somewhat more 
brown, femora distinctly swollen. Anterior veins and stigma pale 
brown, posterior veins concolorous with the membrane. Halteres 
yellowish. 
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This is the first female of the genus that has been observed by the 
author, and as far as is known none have heretofore been reported. 

Type locality: Austin, Texas. 

Type in American Museum of Natural History. 

The writer has examined topotypic specimens, also specimens 
from Union City, Tenn. (G. I. Reeves). 

Bibiodes haltercdis Coquillett 

(PIat« XL, figs. 207a-b) 

Bibiodea halteralU Coquillett, 1904, New North American Diptera, Proc. Ent. Soc. Wash., 
vol. 6, No. 8, 171. 

Male. — Head and appendages, body (with the exception of yel- 
lowed humeral ridges), coxae and femora shining black with pale 
yellow pile. Legs: Tibiae and tarsi of all legs dark rufous to red- 
dish brown, joints darker apically; inner spurs of front tibiae very 
short, being about one-fifth the length of the outer; posterior tarsi 
not at all swollen or enlarged. Knobs of halteres yellow, their stems 
somewhat darker. Wings: Chiefly hyaline, anterior veins and 
stigma brown, posterior veins concolorous with the membrane. 
Genitalia: Pile yellow, more sparse than in B, aestiva Melander. 
Ninth sternum ^rather deeply cleft on hind margin, slightly concave 
at the bottom of cleft. The harpagones are strongly developed, the 
two lobes are very unequal in size and shape. The ventral lobe is 
much larger than the dorsal, is broad and rather blunt with a dis- 
tinct longitudinal groove at apex; the ventral lobes are nearly hori- 
zontal in position. The dorsal lobes are more slender and acute at 
apices (fig. 207a). Ninth tergum much broader than long, gently 
concave on posterior margin (fig. 207b). 

Length of wing, 3.5 mm. 

Type locality: San Mateo Co., California. 

Type in United State National Museum. 

The species also has been reported from Los Angeles, California 
(Coquillett) and Claremont, California (Baker). The author has 
also examined specimens from Cherry Valley, California, Jan. 11, 
1938 (Christen.son, Clancy) ; Dundurn, Saskatchewan, 16-5-1923 (R. 
M. King), Silvery City, New Mexico, (Kellog), and Phoenix, Ari- 
zona, 4-IX-31 (E. M. Painter). 

Bibionellus Edwards 

Bibionettus Edwards, 1986, Stylops, Roy. Ent. Soc. of London, vol. 4, pt. I, 19. 

Following is the original description of the genus and species: 

'^Allied to Bibio, differing chiefly as follows:— Wings with the 
costa greatly produced, reaching about half-way from to M^ (as 
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in Dilophvs; in most Bibio the costa ceases abruptly at tip of R#, 
this being the case also in Bibiodes ) . Front tibia in both sexes with 
a conspicuous blunt tubercle in middle beneath (rather larger in 
male than in female) ; front femur with a slight enlargement beneath 
before the tip, this enlargement bearing a group of microscopic 
tubercles. 

Genotype: Bihionellus tibialis Edwards. 

Bibionellus tibialis Edwards 

BibioneUua tibialts Edwards, 1986, Stylops. vol. 4, part 1, 19-20. 

^‘Male , — ^Head black behind and beneath. Eyes broadly in con- 
tact and constructed as usual in this family, but quite bare. Ros- 
trum not at all produced. Antennae yellowish, very short, the 
flagellum composed of only 5-6 segments; palpi of moderate length, 
brownish. Thorax shining, with short and very scanty black hair; 
mesonotum light reddish, scutellum and postnotum blackish, pleurae 
dark brown. Abdomen shining blackish, with scanty dark hair. 
Hypopygium differing from the usual type of the genera Bibio or 
Dilophus, the styles being ventro-lateral in position, without a con- 
spicuous emargination between them (much as in Plecia). Legs 
blackish-brown, including all coxae. Front tibia with a very long 
outer apical spine (as in Bibio) ^ the inner spur very much shorter. 
Hind femur slender and cylindrical on basal half, much swollen on 
apical half ; hind tibia slender on basal third but greatly swollen on 
apical half or more, with two moderately long and slender spurs. 
Hind tarsi slender, much shorter than tibia. Wings rather smoky, 
with darker stigma, all veins somewhat darker than membrane, base 
narrowly whitish. Base of Rs and r-m subequal in length and quite 
short, less than a quarter as long as Ri. Mg and GUj reaching mar- 
gin. Halteres blackish. 

‘^Wing-length 3.5-4 mm. 

“Female. Differs from male in having the head, thorax, coxae, 
femora and tibiae wholly yellowish. Eyes quite small.’’ 

Type locality: Bolivia, Yungas von Coloico. 

Type in British Museum. 

Philia Meigen 

Phtlia Meigen, 1800, Nouv. Class. Mouch , 20. 

Dilophus Meigen, 1803, Illiger's Mag. 1, vol. 2, 269. 

Acanthocnemis Blanchard. 1862, in C. Gay Hist. Chile Zool. v. 7, 366. This name was 
previously used by Hawle and Corda, 1848, in Cuistacea and later by Signoret, 1866, in 
Geocoridae. 

The names Philia and Dilophus have been in dispute since 1908 
when Hendel pointed out that many of Meigen’s 1803 genera were 
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the same as those described in 1800. The discussion of the status 
of Dorilas vs. Pipunculus will also apply to these genera. The orig- 
inal description of Philia is unmistakable and Becker had examined 
the Meigen types and declared the two congeneric. 

The genus Philia, in North America, is characterized by the 
presence of two to three sets of strong spines on the front tibiae. 
The members of the genus are comparatively small and represent 
but slight range in size among the various species. They seldom 
have a wing length of over 6-6.5 mm. in our North American species. 
The female of several species are inseparable unless accompanied 
by the male and it is very desirable, and in some cases a necessity, 
to have both sexes present in order that an accurate identification 
may be made. Such species as tingi n. sp., spinipes Say, orbata, O. S., 
stigmatera Say, serotina Loew, and arizonaensis Hardy may be 
readily identified without dissection of the male genitalia, but in 
most other species it is essential that these structures be examined. 
The subcostal vein is weak and the first four radial veins are ap- 
parently fused in the anterior branch of radius, the posterior branch 
(Rg) is simple. The basal portion of Rg is short compared to the 
r-m cross vein, being scarcely one-third its length. The posterior 
veins of wing are usually brownish in color while the anteriors are 
concolorous with tKe membrane. The costa extends almost half the 
distance from Rg to in most species. 

Genotype: Tipula febrilis Linnaeus. 


Key to the Species of Male Philia 


1 . 

2 . 


5. 


8 . 


Front tibiae each with three series of spines (fig. 210a) 2 

Front tibiae with only two aeries of spines 8 


Costa extending but a short way beyond end of vein Rs; top series of tibial 
spines with two teeth, middle set with three teeth; entirely black species. 

tingi n. sp., p. 

Costa extending half the distance between tips of vein R» and Mx; top aeries with 
three teeth, middle set with four; dorsum of thorax chiefly rufous, .spinipes (Say), p. 


Wings dusky to black serotina (Loew), p. 

Wings chiefly hyaline 4 

Rostrum (the sclerotized portion of the face below the eyes) produced nearly, or dis- 
tinctly, as long as the antennae 4a stigmatera (Say), p. 

Rostrum distinctly shorter than the antennae 6 

4a. Veins of costal margin brown; female dorsum rufous. 


stigmatera stigmatera (Say), p. 

Veins of costal margin and stigma almost obsolete, dorsum of female black. 

stigmatera nigra Hardy, p. 

Legs chiefly yellow or pale rufous aritonaensis Hardy, p. 

Legs chiefly dark brown to black, coxae never yellow 6 

Pile of the legs and body dark, harpagones each with a broad inner, lateral develop- 
ment (fig. 212a) orbata (Osten Sacken), p. 

Pile of the legs and body pale 7 

Posterior margin of ninth tergum straight or neariy so 8 

Posteiior margin of ninth tergum decidedly concave or emarginate 11 

Harpagones broadly flat-topped from lateral view (fig. 211b), oklahomensis Hardy, p. 
Haipagon s n as above 9 
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10 

11 

12 

13 

14 

15 

16 


1 

2 

3 

4 

5 

6 

7 

8 


Ninth tergum about as long dfi median line as across hind margin (fig 208d), cleft 
of nmth sternum about one 'third the length of the segment stigma obsolete 

9a brevtcept (Loew), p 501 

Ninth tergum distinctly broader than long 10 

9a Dorsum of female thorax yellow to rufous brevtceps brevtcepa (Loew), p 601 

Dorsum of female chiefly black, only humen rufous, brevtcepa ateleatea Hardy p 502 
Cleft of ninth sternum broad and shallow, not over one- fourth the length of the 
segment, ninth tergum not much wider than long stigma faint or obsolete 

(tbtalta (Loew), p 512 

Cleft of ninth sternum about half the length of the segment ninth tergum con- 
spicuously wider than long, three to four times as wide, stigma distinct 

proxtma (McAtee), p 508 

Cleft of sternum less than onc-third the length of the stgment, harpagones not 
greatly thickened apically thorax of female chiefly rufous 12 

Cleft of sternum at least one-third the length of the segment, harpagones usually 
conspicuously thickened apically, narrowed basally 13 

Cleft of sternum about one-fourth the length of the segment, harpagones appeanng 
sharply pointed from ventral view, broadly flat -topped from lateral view (some 
atypical specimens may run here) oklahomenata Hardy, p 506 

Cleft of sternum usually about onc-third the length of the segment harpagones with 
rather distmct beaklike apices, not square-topped from lateral view 

atngiUtta (McAtee), p 512 

Cleft of sternum reaching nearly to the base of segmi^t aecta (McAtee), p 508 

CJleft not over one-half the length of the segment 14 

Ninth tergum conspicuously angulate emargmatt, (fig 210a), emargxnata (McAtee), p 503 
Nmth tergum gently to decidedly concave, not with a V-shaped cleft 15 

Nmth tergum not much wider than long, cleft of nmth sternum sometimes expanding 
at the bottom 16 

Nmth tergum about two times as wide as long, postenor veins and stigma concoloroua 
with membrane or nearly so obeanla (Loew), p 505 

Stigma present, cleft of nmth sternum usually expanding basally (fig 209a), apex of 
each harpago with a nitch beneath tergum gently concave on hind margin 

caurtna (McAtee), p 502 

Stigma obsolete cleft of sternum narrowid basally usually expanding at the top 
tergum more distinctly concave jameat Hardy, p 604 

Key to the Female Philia 


Front tibiae with three senes of spines (fig 219a) 2 

Front tibiae with only two series of spines 8 

dlosta extending but a short distance btyond end of vein Rs top senes of tibial 

spines with two teeth, middle set with three thorax black Ungt n sp , p 

Costa extending half way between tips of veins Rs and Mi top series with three 

teeth, middle set with four thorax entirely rufous apinipea (Say), p 

Wings dark 4 

Wmgs chiefly hyaline 6 

Thorax, coxae, and femora rufous aerotma (Loew), p 

Thorax blatk, legs dark reddish brown to black orbata (Osten Sacken), p 

Rostrum (sclerotized portion of the face below eyes) produced, nearly or distinctly 
as long as the antennae atigmatera (Say), p 

Rostrum not produced, distinctly shorter than the antennae 6 

5a Dorsum of thorax rufous atigmatera attgnuUera (Say), p 

Dorsum of thorax chiefly black atigmatera mgra Hardy, p 

Thorax chiefly rufous above 7 


513 

610 

609 

607 

611 

611 

511 


Thorax chiefly black, never more than humen rufous 10 

All tibiae yellow, concolorous with femora amonaenata Hardy, p 600 

All tibiae dark reddish to brown, darker than femora 8 

Teeth of prothoracic comb broad and blunt, comb compnsed of seven to ten teeth , 

V comb \ery prominent, higher than the eye height atngiUUa (McAtee), p, 51ft 

Teeth of comb not so well developed and more numerous, smaller and more acute, 
usually twelve to sixteen teeth, (rarely 9-10) comb not so promment 9 
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10 . 


11 . 


12 . 


18. 


Pleurae entirely rufous or yellow, middle comb of front tibiae with large broad 

teeth oklahomentU Hardy, p. 

Pleurae usually with dark markings, teeth of middle comb not so well devdoped. 

brevicept (Loew), p. 

Legs entirely black except for yellowish front coxae fulvicoxa (Walker), p. 

More of legs yellow to rufous II 

Middle and hind femora dark emarginata (McAtee), p. 

All femora pale 18 

Middle and hind tibiae and tarsi pale proxima (McAtee), p. 

Middle and hind tibiae and tarsi dark ^ 13 

Humeri dark brown to black jame$i Hardy, p. 

Humeri rufous. . . .obeeiUa (Lioew), aecta (McAtee), tibitUit (Loew), caurina (McAtee), 

brevicept ateleetet Hardy 


606 


601 

608 


508 


608 


604 


Philia arizonaensis Hardy 

Philia arizonaentit Hardy, 1937, Proc. Utah Acad. Sci. Vol. XIV, 209-210. 

Following is the original description: 

“Male . — ^The male of this species is very distinctive in having the 
coxae, trochanters, femora and tibiae (except reddish brown front 
tibiae) pale yellow to rufous ; tarsi brown. Eyes light brown with 
very short, sparse, dark pile, face with yellow-gray pile. First two 
segments of antennae, basal joints of palpi, and oral margin yel- 
lowish, other segments of antennae and palpi brown to black. Dor- 
sum of thorax chiefly black, humeral ridges and posterior margin of 
dorsum tinged with yellow; pleurae dark with rufous markings; 
abdomen fuscous. Knobs of halteres dark yellow, stems pale. Wings 
slightly yellow ' fumose, costal cell deeply yellow fumose; anterior 
veins brown, stigma yellow brown, posterior veins but slightly yel- 
lowed. Male. Genitalia: Genital cleft (ninth sternum) shallow, not 
over one-fifth to one-fourth the length of the segment. Stylus (clas- 
pcr) rather narrow, not broadly tipped. Superior plate (ninth ter- 
gum) gently concave on the posterior margin, slightly wider than 
long. Pile of genitalia sparse and yellow. 

“Female . — The female differs in having the thorax entirely yellow 
to rufous, abdomen lighter, reddish brown and the wings more yel- 
low fumose. 

“Length of wing, 3-4 mm.” 

Type locality: Huachuca Mts., Arizona. 

Type in United States National Museum. 

The writer has seen additional specimens from the type locality, 
Aug. 18, 1938 (R. H. Reamer) also from Tajique, New Mexico, 
June 25, 1940 (R. H. Reamer, D. E. Hardy) and Austin, Nev., Aug. 
12, 1940 (D. E. Hardy). 
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Philia breviceps (Loew) 

(Plate XL, figs. 208a-d) 

Dilophus breviceps Loew, 1869, Dipt. Amor. Sept, indig., Cent. 9, No. 60, Compl. Works, 
vol. 2, p. 200. 

Ddophus occipitalis Coqiiillett, 1904, Invert. Pacifica I, 20. 

D. occipitalis is based upon the female sex. The writer has ex- 
amined the type at the United States National Museum and it ap- 
pears to be the same as breviceps Loew. 

Male. — Shining black, legs sometimes with a brownish tinge. 
Pile of eyes very short and dark, that of face longer, gray; thorax 
almost devoid of pile, except for two rows of dorso-central hairs; 
pile of coxae and femora long, yellow, that of tarsi and tibiae yellow 
to gray. Anterior thoracic comb usually with twelve to fourteen 
acutely pointed teeth. Knobs of halteres fuscous, stems paler. 
Wings hyaline, anterior veins yellow to yellow-brown, stigma usu- 
ally obsolete, posterior veins entirely concolorous with the mem- 
brane. Genitalia: Ninth sternum moderately narrow, not broadly 
expanded; genital cleft about one-third the length of the segment 
and narrowing slightly basally (fig. 208a). Harpagones somewhat 
thickened apically, bluntly pointed and rather flat topped from 
lateral view (fig. 208c). Ninth tergum about as long as wide on 
median line, anterior margin but gently concave, almost straight 
(fig. 208d). Pile of the genitalia sparse and pale. 

Female. — Pile yellow; head black; dorsum of thorax (except 
area of thoracic combs), anterior coxae and all femora yellow to 
rufous. Middle and hind coxae, tibiae and tarsi dark rufous to 
brown; pleurae with brown to black markings; abdomen deep brown 
to sordid yellow; the sterna being slightly lighter than the terga. 
Prothoracic comb with twelve to eighteen teeth, shorter than the eye 
height; knobs of halteres fuscous, stems pale. Wings yellow fumosc, 
anterior veins and large stigma yellow-brown to dark brown; pos- 
terior veins slightly darker than the membrane. 

Length of wing, 3.5-4.5 mm. 

Type locality: New Hampshire. 

Type in Cambridge Museum of Comparative Zoology. 

The species has been identified from Alabama, Illinois, Louisiana, 
Mississippi, North Carolina, Ohio, Oregon, Quebec and Wisconsin. 
It has also been reported from Ontario and New York. 
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Philia breviceps var. atelestes Hardy 

Philia breviceps \ar. atelestes Hardy, 1937, Proc Utah Acad. Sci , \ol XIV, 210. 

The females of this variety have the dorsum of thorax entirely 
black except for the rufous humeri, the abdomen is dark brown to 
black. Legs and pleurae of the males are for the most part lighter 
in color than typical breviceps ^ usually being distinctly reddish in 
ground color. 

Type locality: Meach Lake, Quebec. 

Philia caurina (McAtee) 

(Plate XL. figs. 209a-c) 

Dilophus caunnus McAtec, 1921, Notes on Nearctic Bibionid Fhos, Proc. U. S. Nat. Mus. 
vol. 60, p. 19. 

The following is the original description: 

^^Male . — Entirely shining or subshining black, eyes with copious 
long dark hair, hair of other parts of body and of coxae and femora 
long, pale; of tibiae and tarsi shorter, more bristly, tending to be 
darker especially on tarsi; genital segments cleft about half its 
length, the cleft often distinctly expanded at bottom, superior plate 
only about three times as long as wide along hind margin which is 
slightly concave; wing grayish hyaline, veins near costa and large 
stigma pale brown. 

^^Female . — Head and thorax black, abdomen brown, with pale 
hairs; humeri, front (sometimes all) coxae, and femora yellow to 
rufous with pale hair, tibiae and tarsi brownish to black, color of 
hair corresponding to depth of coloring of joints; halteres with pale 
stalks and dark knobs; wings clear to yellowish hyaline, sometimes 
with transverse dusky clouding at level of stigma, veins near costa 
and stigma brownish, others nearly hyaline. 

^'Length of wing, 4.5-6 mm.'' 

Upon dissecting the genitalia from a paratype male of caurina the 
writer finds that McAtee has misinterpreted the width and length 
of the ninth tergum as well as the depth of the cleft of ninth sternum. 
The following corrections and additions should be made to his de- 
scription: Cleft of ninth sternum (genital cleft) slightly over one- 
third the length of the segment, cleft expanding basally, narrowed 
apically (fig. 209a). Harpagones with well developed heads, nar- 
rowing basally ; apices of claspers thickened, apical portions pointed 
underneath, and with a ridge or tooth under the point (fig. 209b). 
Ninth tergum (superior plate) slightly wider than long, posterior 
margin gently concave (fig. 209c). 
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Type locality: Popoff I&land, Alaska. 

The author has examined the type series at the United States 
National Museum. 

It is very common and widely distributed, especially throughout 
northern United States and Canada. Specimens have been examined 
from British Columbia, Michigan, New Mexico, Ohio, Utah and 
Washington. 

Philia emarginata (McAtee) 

(Plate XL, figs 210a-b) 

Dtlophus emarginatus McAtpe, 1921, Proc V S Nat Mus , 60, 20 

Following is the original description with added notes on the male 
genitalia; 

^‘Male . — Body shining black, legs more brownish, the front tibiae 
darker; close-set hair of eyes dark, longer hair of underside of head, 
body and greater part of legs pale, of front tibiae and tarsi dark; 
genital segment with a cleft half its length, rounded expanded at the 
bottom, superior plate decidedly not transverse, about as long as 
wide across hind margin which is distinctly angularly emarginate; 
wings hyaline, veins near costa brown, stigma nearly obsolete. 

^^Female . — Humeri obscurely castaneous, thorax otherwise, and 
head shining black, abdomen velvety brownish black; legs rufous 
more or less suffused with brown, the front coxae and femora palest; 
all hairs pale; wings hyaline, veins near costa distinct, stigma brown. 

“Length of wing, 4.5 mm.^^ 

The cleft of ninth sternum does not extend quite half the length of 
the segment (fig. 210b) and the bottom of the cleft is slightly con- 
vex. Harpagones simple, slightly enlarged apically and each with 
a small indentation just below apex. The cleft of ninth tergum (su- 
perior plate) extend^J about one-fourth the length of the plate (fig. 
210a). 

Type locality: Samoa, California. 

The author has examined the type and allotype at the United 
States National Museum, also one male topotype si)ecimen, same 
data and in the same collection as the type. This wa'^ evidently 
overlooked by the author of the species. 

Philia fulvicoxa (Walker) 

Dtlophus fulvicoxa Walker, 1848, List of Dipt But. Mus. I, 117 

The writer does not know this species. It is based upon a female 
specimen which appears to be distinctive in having the legs chiefly 
black. The following is the original description: 
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^^Nigcr, thorscis dorso serrate, coxis anticis fulvis, alia liinpidis, 
fusco imimaculatis. 

'‘Body black, shining; eyes red: feelers black: a toothed ridge 
along the chest: abdomen dull black: legs black; fore hips tawny: 
wings colourless ; a large, irregular, light brown spot under the brand, 
which is dark brown; fore border veins piceous; the other veins 
tawny; poisers piceous. Length of the body 2 lines; of the wings 5 
lines.” 

Type locality: St. Martins Falls, Albany River, Hudso ’s Bay. 

Type in British Museum. 

Philia jamesi Hardy 

Philia jamesi Hardy, 1937, Proc. Utah Acad. Sci. XIV, 210-211. 

Species somewhat related to tibialis (Loew) but is distinguished 
by the concave posterior margin of the ninth tergum and the more 
deeply cleft ninth sternum. Following is the original description: 

*^Male . — Male shining black; eyes with dark hair, that of face 
yellow-gray; pile of dorsum dark gray to brown (sometimes chiefly 
yellow), that of pleurae, abdomen, coxae and femora yellow to red- 
dish, of tibiae and tarsi yellow to brown. Knobs of halteres black, 
stems yellowish. Wings hyaline, anterior veins yellow to yellow- 
brown, stigma and posterior veins concolorous with the membrane, 
obsolete. Male Genitalia: Superior plate (ninth tergum) rather 
deeply and evenly convex, cerci rather large and chiefly membranous. 
Tenth tergite represented by a small slightly chitinized area on the 
membrane. Genitalia for the most part light haired (some darker 
hair on the 9th stemite) and with fine yellowish pubescence. The 
inner edges of the genital cleft being densely yellowish white pub- 
escence. Genital cleft (ninth sternum) slightly convex centrally, 
and narrowed basally, usually expanded at the top. Coxite rounding 
apically with dense, fine, pale hair on the inner edges and longer and 
darker hair on the apices. Stylus (harpago) pointed, point ap- 
pearing somewhat flattened on the dorsal view of the genitalia. 

^'Female , — The female differs in having the coxae, and femora 
rufous and tibiae and tarsi brownish red; humeri dark reddish- 
brown to black. Abdomen fuscus to black; wings slightly yellowish, 
anterior veins and stigma dark brown, posteriors concolorous with 
the membrane. 

"Length of wing, 4-6 mm.” 

Type locality: Masonville, Colorado. 

Type returned to Colorado State College. 
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Added distribution: LaSal, Utah, 7-24-40 (G. F. Knowlton, F. 
C. Harmston) ; Rondeau Prov. Pk., Kent. Co., Ontario, June 8, 
1935 (Steyskal); and Livingston Co., Mich. Hamburg, Aug. 12, 
1934 (Geo. Steyskal). 

Philia obesula (Loew) 

Jjilophus obesulut Loew, 1869, Dipt. Amer. Sept, indig., Gent. 9, No. 60, Compl. Work, 
vol. ‘ p. 200. 

liie following is the description given by McAtee: 

*^Male , — Lower surface of head black with long pale hair, eyes 
with shorter more abundant dark hair, thorax and abdomen shining 
black with long, sparse, pale hair; genital segment with a U-shaped 
cleft about half its length, superior plate transverse, about four 
times as broad as long, its hind margin slightly concave; legs red- 
dish brown to black, in general pale haired but hairs on tibiae and 
tarsi (especially the front ones) often in part or wholly dark; wings 
and veins nearly hyaline, slightly fumose costally, stigma almost 
obsolete. 

Female , — Head black with short pale hair; humeri rufous, thorax 
elsewhere above shining black with sparse pale hair; pleura brown- 
ish-black more or less spotted with paler; abdomen velvety brownish 
black with abundant pale hair; coxae and femora (and sometimes 
the front tibiae) yellow to rufous, pale haired; trochanters, tibiae 
darker haired; wings nearly hyaline, veins near costa brown, rather 
large stigma nearly black. Females from western localities usually 
have more or less dusky clouding transversely in the wing at the 
level of the stigma. 

'‘Length of wing, 4-5 mm. 

Upon dissecting the genitalia of specimens identified as obesula 
Loew by McAtee and a large series recognized as this species by 
the writer it has been found that the length of the ninth tergum 
(superior plate) has been misinterpreted by the previous workers. 
This is very easily done because of the normal position of the 
eighth tergum which usually partially covers the dorsal portion of 
the ninth. If the genitalia are unrelaxed the true relationship of 
these segments cannot be determined. The ninth tergum is but 
slightly over two times as wide as long, instead of four times. 

Type locality: District of Columbia. 

Type in Cambridge Museum of Comparative Zoology. 

This is a widely distributed species, McAtee reports it from Mary- 
land, Virginia, Pennsylvania, North Dakota, Colorado, Indiana and 


18-4327 
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Idaho. The writer adds the following states and provinces: Cali- 
fornia, Manitoba, Quebec, British Columbia, Ontario and Michigan. 

Philia oklahomensis Hardy 

(Plato XL, figs. 211a-d) 

Phtha oklahomensis Hardy, 1937, Proc. Utah Arad. Sci. XIV, 211. 

This species is distinguished by the shallow cleft on posterior 
margin of ninth sternum, the broad flat-topped harpagones of male 
(fig. 211b) and the entirely rufous thorax and strong development 
of thoracic combs of the female. Following is the original descrip- 
tion: 

^^Male . — Chiefly shining black; humeral ridges yellowed, legs with 
rufous tinge; stems of halteres yellow, knobs brown. Pile of body 
short and yellow, that of legs somewhat reddish. Wings (fig. 211c) 
hyaline, slightly yellow fumose costally ; anterior veins brown, stigma 
pale, usually obsolete; posterior veins concolorous with the mem- 
brane. Male Genitalia: Coxite comparatively short and broad with 
a raised area longitudinally down the middle of the pons coxalis; 
genital cleft (cleft of ninth sternum) rather shallow, being about 
one- fourth the length of the segment (fig. 211a). Stylus (harpago) 
appearing pointed from ventral or dorsal view. Posterior margin of 
superior plate (ninth tergum) gently concave, sometimes appearing 
straight because of the tenth tergitc beneath ; (reexamination shows 
that the hind margin of ninth tergum is straight, a lighter median 
area was first interpreted as a concavity) ; plate slightly wider than 
long. Cerci larger, pointed apically (fig. 21 Id). Pile of genitalia 
short and yellow. 

^^Female . — Differs in having the entire thorax, coxae, trochanters 
and femora yellow to rufous; tibiae and tarsi dark reddish to brown, 
and wing yellow fumose. 

“Length of wing, 4-4.5 mm.'' 

Type locality: Locust Grove, Oklahoma. 

Type returned to Oklahoma A. & M. College. 

This species is common in Oklahoma and Texas during March and 
early April. No fall specimens have been seen so it might have just 
one generation. 
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Philia orbata (Osten Sacken) 

(Plate XLI, figs. 212a-c) 

D. (ilophua) orbatua Oston Sacken, 1869. in Le Conte's edition of The Complete Writings 
of Thomas Say on the Entomology of North America, vol. 2, p. 70. 

This species is related to stygius Say, but is readily distinguished 
from this Mexican species by its much smaller size, shorter rostrum 
and different arrangement of the median set of teeth op front tibiae. 

Male. — Head, body and legs shining, brownish to black. Pile en- 
tirely black, that of hind lemora sometimes gray. Compound eyes 
divided into an upper and lovver portion by a transverse indentation 
near lower margins. Rostrum produced but little over half the 
length of antennae. Antennae short, segments compacted, eleven 
segmented with a knoblike tip. Knobs of halteres brown, stems 
ochraceous. Wings slightly yellowish hyaline, more distinctly yel- 
low costally ; anterior veins yellow-brown, stigma dark brown ; pos- 
terior veins but slightly more yellowed than the membrane, almost 
concolorous. Front tibiae armed with two sets of teeth, the median 
set possesses four strong spines in a transverse row. Genitalia: Pile 
of genitalia black, rather dense along the posterior margin of the 
ninth tergum. Cleft of ninth sternum extends about one-third the 
length of segment, the middle of the cleft is slightly convex. The 
harpagones each have a broad inner lateral development (fig. 212a) , 
which is characteristic of the species. The ninth tergum is gently 
concave and very short, three to four times as wide as long. The 
cerci are well developed and usually extended. The tenth segment 
(anal region) is slightly sclerotized on the margins (fig. 212b). 

Female. — The female differs in having the wings yellow-brown 
fumose to dusky black; anterior veins and stigma dark brown, pos- 
teriors darker than the membrane. The rostrum is about equal to 
the length of compound eyes. 

Length: body, 3.5-3.8 mm.; wings, 4-4.2 mm. 

Type locality: Florida. 

Present location of type is unknown. 

This species is widely distributed throughout Southeast and Cen- 
tral United States, specimens have been examined from numerous 
localities in the following states: Alabama, Florida, Georgia, Kan- 
sas, Louisiana, Mississippi, North Carolina, Oklahoma (on cotton in 
Payne Co.), South Carolina and Texas. 
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Philia proxima (McAtee) 

(Plate XLI, figs. 21Sa-o) 

Dilophua proximua McAtee, 1021, Proc. U. S. Nat. Mus. 00, Art. II, 22. 

Male. — Head, body and legs shining black, sometimes faintly 
reddish black in ground color. Pile of body yellowish, eyes with 
short brown to black pile. Lower one-third of compound eyes sepa- 
rated off by a transverse groove across the eye. Wings hyaline to 
somewhat milky, anterior veins and stigma brown, posteriors con- 
colorous with the membrane. Genitalia: Ninth sternum cleft al- 
most half its length on hind margin, the cleft is slightly convex in 
the middle (fig. 213a). Harpagones broad and rounded, with a dis- 
tinct indentation on under sides near apices (fig. 213c) and a longi- 
tudinal groove on upper edges. Ninth tergum about three times as 
wide as long (not four times as in original description) , hind margin 
straight or but very gently concave with the anterior margin some- 
what convex (fig. 213b). 

Following is the original description of females: 

'T emale . — Head and thorax except humeri shining black, and ab- 
domen velvety brown, all with short pale hair; humeri and legs 
chiefly yellow to rufous, tibiae and tarsi, especially of the front legs 
deeper colored, sometimes black; in pale specimens the trochanters, 
distal tarsal joints and apices of other tarsal joints only are black, 
hair of legs except tarsi pale; wings hyaline, veins near costa and 
stigma brown. 

^‘Length of wing, 3-5 mm.^^ 

Upon dissection of a para type male of this species it was found 
that the cleft of ninth sternum (genital cleft) is but slightly over 
one-third the length of the segment. The harpagones are rather 
distinctive, having a developed beak at apices. 

McAtee reports the species from Colorado, and Hunters Creek, 
Wyoming. The author has studied the type at the United States 
National Museum and has seen topotype specimens from Hunters 
Creek, also specimens from Tw^o-gwo-to-ee Pass, Wyoming IX-12- 
95 (W. M. Wheeler). 

Philia secta (McAtee) 

Dilophua aectua McAtee, 1921, Proc. U. S. Nat. Mus. vol. 60, Art. 11, p. 22. 

The original description is given: 

^^Male.— Body shining black, legs brownish black; eyes with short, 
close-set, dark hair; body and legs with longer, sparse pale hair, 
except on tarsi where it is chiefly dark; genital segment cleft nearly 
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to its base, superior plate about three times as wide as long, dis- 
tinctly concave posteriorly; wings hyaline, veins near costa and 
nearly obsolete stigma yellowish brown. 

Female . — Head shining black, with a few short pale hairs; thorax 
chiefly shining black, with short, sparse pale hairs, humeri yellowish- 
rufous and indistinct patches on pleura and scutellum yellowish 
brown; abdomen velvety brownish-black, with pale hairs; coxae and 
femora yellowish rufous; trochanters, tibiae and tarsi fuscous to 
black, those of anterior legs darkest; hair of legs chiefly pale except 
on tarsi; wings as in male, stigma somewhat more distinct. 

“Length of wing, 4.5-5.5 mm.*' 

McAtec reports it from Franconia, New Hampshire, and from 
White Mts. (Morrison). The author has examined the type at the 
United States National Museum. 

Philia serotina (Loew) 

(Plate XLI, figs. 214a-b) 

Dtlophiu serotinus Loew, 1861, Dipt. Amer. Sept., Cent. 1, No. 16, Compl. Work, 9-10 

This species is easily recognized by its dusky to black fumose 
wings and large size. 

Male. — Chiefly shining black. Pile of eyes black, that of face 
gray, of thorax, coxae, trochantere, femora and posterior half of 
abdomen yellow to gray; pile of tibiae and tarsi black. Knobs of 
halteres black, stalks pale. Wings dusky to blackish, darker cos- 
tally, anterior veins black, posteriors gray. Genitalia: Pile of 
genitalia dense, brownish yellow. Cleft of ninth sternum extending 
slightly over one-third its length. Inner edges (when viewed from a 
ventral aspect) of apical portion of ninth sternum with a developed 
process. Harpagones with a strongly produced beaklike apex (fig. 
214a). Ninth tergum gently concave, about as wide as long (fig. 
214b). 

Female. — The female has the thorax (except black scutellum and 
some black markings on the pronotum), coxae, trochanters and 
femora rufous, hind coxae somewhat darker than front. Pile all 
pale. Wings usually somewhat darker; otherwise like male. 

Length of wing, 4.5-8.5 mm. 

Type locality: Illinois. 

Type in Cambridge Museum of Comparative Zoology. 

This species has a rather wide range; the writer has examined the 
type, also material from British Columbia, Kansas, Louisiana, 
Maryland, Missouri, Oregon, Virginia and Washington. It has also 
been recorded from Mississippi. 
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Philia spinipes (Say) 

(Platr XLI, figs. 216a-b) 

D. (dophus) spinipes Say, 1823, Dis. Dipt. U. S., Joum. Acad. Nat. Sci. Phila., vol. 8, 
79-80. 1859 Coinpl. Writings, vol. 2, p. 71. 

D. (dophus) thoracicus Say, 1823, Des. Dipt. U. S., Jtmrn. Acad. Nat. Sci. Phila., vol. S, 
p. 80. IS.'iO Conipl. Writings, vol. 2, pp. 71-72. 

Ihlophus dimidtstus Loew, 1809, Dipt. Anier. Sept, iiulig.. Cent. 8, No. 3, Coinpl. Work, 
vol. 2, p. 118. 

McAtee states that the variation in size and color of this species 
sufficiently covers the other two forms wdiich were described having 
three series of spines on the front tibiae; the types have not been 
studied so this cannot be verified. 

Male. — Rostrum long, about one-half to three fourths as long as 
the antennae, extended proboscis longer than the antennae. Lower 
part of compound eyes and face black, upper part reddish brown. 
Dorsum of thorax chiefly bright rufous, scutellum and pronotum 
usually black; pleurae reddish brown with black markings. Legs: 
Front tibiae with three sets of spines, top set with three spines, 
middle set with four, apical set with eleven or twelve (fig. 215a). 
Apical spur slightly longer than the spines at apex. Front and 
middle coxae and femora rufous, remainder of legs brown to black; 
abdomen velvety black. Pile chiefly black, somewhat gray on the 
femora, Knobs' of halteres black, stem paler. Wings dusky to 
yellow-brown fumosc, darker costally; anterior veins dark brown, 
posteriors and stigma light brown. Genitalia , — Pile of genitalia 
brown to black. Cleft of ninth sternum extends about one-third 
the length of the segment (fig. 215b). Harpagones pointed apically, 
broadened at their bases. Cerci large and rounding. In the speci- 
men dissected the ninth tergum had been torn, McAtee states that 
this plate is about three times as wide as long with hind margin 
rounded angulate. 

Female. — The female has the thorax entirely rufous (sometimes 
with a few dark markings on the pronotum and scutellum), the ros- 
trum is in part yellow to rufous and the abdomen velvety brown; 
otherwise like the male. 

Length of wing, 4.5-6 mm. 

Type locality: Missouri. 

Location of type not known to this writer. 

Specimens have been examined from a number of localities in 
the following states: California, Florida, Indiana, Louisiana, Mary- 
land, Minnesota, Mississippi, Missouri, New Jersey, New York, 
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North Carolina, Tennessee, and Virginia; also reported from New 
England. 

Philia stigmatera (Say) 

(Plate XLI, figh. 21Ga-b) 

D. (ilophus) 8tigmateru8 Say, 1823, Desc. Dipt. U. S., Jouni. Acad. Nat. Sci. Phil., vol. 3, 
pp. 79-80. 1859 Compl. Writings, vol. 2, pp. 70-71. 

The species is readily distinguished by the elongate rostrum which 
is about as long as the antennae; spinipes (Say) and tingi n. sp. 
also have the rostrum developed but these species have three series 
of spines on the front tibiae. 

Male. — Eyes reddish brown with short dark pile; remainder of 
head and body shining black, with yellow pile; body sometimes 
with a tinge of rufous. The legs vary from dark rufous to brownish 
black with rather abundant yellow to reddish hair. Wings hyaline, 
anterior veins yellow-brown, posteriors concolorous with the mem- 
brane; stigma small and almost obsolete. Knobs of halteres dark, 
stems pale. Genitalia: Ninth sternum cleft about one-third its 
length, harpagones simple and obtuse at apices (fig. 216a). Ninth 
tergum wider than long, hind margin gently concave (fig. 216b) . 

Female. — The female differs in having the thorax and legs chiefly 
yellow to rufous, pronotum, scutellum and pleurae sometimes with 
dark markings; spines of front tibiae and tips of tarsal joints brown. 
Abdomen velvety brown, genitalia more or less tipped with yellow. 
Wings more yellowish fumose, stigma distinct brown. 

Length of wing, 3.5-5 mm. 

Type locality: Missouri. 

Location of type unknown to the writer. 

Specimens have been examined from Alberta, Arizona, British 
Columbia, Colorado, Indiana, Iowa, Michigan, New Mexico, Nova 
Scotia, Quebec, South Dakota, Utah and Wisconsin. 

Philia stigmatera nigra Hardy 

PhiUa atigmaterus var. nigra Hardy, 1937, Proc. Utah Acad. Sci. vol. XIV, p. 212. 

The females have the dorsum of thorax, except the humeri, chiefly 
shining black instead of rufous as in the typical stigmatera. The 
anterior veins of the wings of the males are more consistently lighter 
in color in nigra. This is probably best considered a subspecies. 

Type locality; Polk Co., Minnesota. 

Type in University of Minnesota collection. 

Added distribution: The Pas, Manitoba, Aug. 1], 1937 (R. H. 
Daggy) and Gillam, Manitoba, Aug. 10, 1937 (D. G. Denning). 
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Philia strigilata (McAtee) 

(Plate XLI. figs. 217a-b) 

DUophus 8trigilatu8 McAtee, 1921, Proc. U. S. Nat. Mus. vol. 60, Art. 11, pp. 24-25. 

The males of this species are somewhat related to okldhomettsis 
Hardy but the cleft of ninth sternum is deeper and the harpagones 
acutely pointed. 

Male. — Shining black (except reddish brown compound eyes), 
legs sometimes brownish. Pile pale yellow except for the short black 
pile on the eyes. Knobs of haltercs black, stems pale. Wings hya- 
line, costal cell slightly yellowed; anterior veins concolorous with 
the membrane. Genitalia: Cleft of ninth sternum extends about 
one third the length of the segment. Harpagones rather thickened 
but not greatly enlarged apically, terminating in a beak (fig. 217b). 
Ninth tergum about twice as wide as long on a median line (fig. 
217a). 

Female. — The female is similar to breviceps Loew but differs in 
having the prothoracic comb more conspicuously developed. The 
teeth are fewer in number (usually 7-10), longer, more broad and 
blunt. The female differs from the male in having the thorax, coxae 
and femora chiefly rufous ; pronotum and thoracic comb, pleurae and 
hind coxae usually marked with black. Wings yellowish to dusky 
fumose, anterior veins and large stigma dark brown, posteriors 
slightly more yellowed than membrane. 

Length of wing, 4.5-5 mm. 

Type locality: California. 

Type in the United States National Museum. 

The species is common in California and has been identified from 
numerous localities in that state. 

Philia tibialis (LoewO 

(Plate XLI, figs. 218a-c) 

DUophus tibialis Loew, 1869, Dipt. Amer. Sept, indig., Cent. 9, No. 61, Coaipl. Work, 
vol. 2, p. 200. 

This species is recognized by the shallow cleft of ninth segment, 
the straight hind margin of ninth tergum and the almost obsolete 
stigma and paler anterior veins. 

Male. — Head and body shining, legs brownish red to black. Pile 
rather long and chiefly pale, that of eyes, tibiae and tarsi somewhat 
darker. Wings hyaline, slightly fumose costally; anterior veins 
brown, stigma almost obsolete; posterior veins concolorous with the 
membrane. Genitalia: Ninth sternum broad, cleft extending less 



Hardy: Revision op Nearctic Bibionidae 513 

thi a third the length of the segment. Harpagones rounded api- 
caliv (fig. 218a) . Ninth tergum wider than long, the posterior edge 
straight or nearly so (fig. 218b). Pile of genitalia pale and very 
short. 

Female. — Female differs in having the humeri, pleurae (in part), 
coxae and all femora yellow to rufous; middle and hind coxae and 
all tibiae and tarsi brownish to black. Wings slightly yellowed, 
stigma distinct. 

Length of wing, 4.5-6.5 mm. 

Type locality: Sitka, Alaska. 

Type in Cambridge Museum of Comparative Zoology. 

This species is very abundant in the North. Specimens have been 
examined from numerous localities in the following possessions, 
states and provinces: Alaska, Alberta, British Columbia, California, 
Idaho, Manitoba, Michigan, Minnesota, Montana, Ontario, Oregon, 
Quebec, South Dakota, Utah, Washington and Wisconsin. 

Philia tingi n. sp. 

(Plate XLI, fig. 219a) 

This species is related to npinipes (Say) by having three series of 
toothlike spines on each of the front tibiae. It is readily distin- 
guished by the short costa, the black coloration, the blunt, rounding 
teeth of thoracic combs, its much smaller size and the shorter head 
length of the females. 

Female. — Head: Entirely shining black, rather thickly black 
haired. The rostrum is produced longer than the antennae and the 
extended mouthparts reach almost thre.e times the antennal length. 
Antennae short, the segments compacted, apparently eleven seg- 
mented. The segments of the flagellum are so compressed that it is 
difficult to discern their articulations. The rostrum is shorter than 
the antennae in spinipes and the mouthparts are not so elongated. 
The compound eyes are longer than the length of head behind the 
eyes, eyes of spinipes much shorter, more rounded. Thorax: Shin- 
ing black, except the faintly reddish thoracic combs. Teeth of 
thoracic combs short and blunt, anterior comb composed of ten to 
twelve teeth, comb scarcely divided in the middle. Dorsocentral 
and marginal hairs long and thin, mesopleurae and sternopleurae 
with scattered long marginal pile; all thoracic pile yellowish. Legs: 
Largely black, only the front tibiae rufous; front femora and coxae 
faintly reddish tinged in the median portions; all tibiae and meta- 
tarsi with a very faint rufous cast in the black groimd color. Front 



514 


The University Science Bulletin 


tibiae with three series of spines (fig. 219a), the top set is situated 
on the upper third of the segment and contains just two teeth ; the 
middle set is at about the median portion and has three teeth ; the 
third or apical set is made up of eight spines counting the apical 
spur. All tibial spines are rather broad and blunt, the apif’l spur 
is shining black and much larger than the spines at the end of the 
tibiae. Philia spinipes (Say) has three teeth in the top set and four 
in the median, the .spines are more acute and the apical set contains 
eleven or twelve teeth. TFings; Entirely hyaline, anterior veins 
and stigma brown, posteriors concolorous with the membrane. The 
costa extends but a short distance beyond the tip of vein R, (pos- 
terior branch of radius), about one-fifth the <iistance between tips 
of R, and M, ; the costa of spinipea half the distance between these 
veins. The abdomen is blackish brown, the sclerites and conjunc- 
tiva of the venter are faintly tinged with yellowish. Cerci black, 
covered with thick yellow pile. 

Length; body and wings, 3.4-3.5mm. 

Male. — Compound eyes sparsely brown to black haired, lower 
one-third to one-fourth of each eye is divided otf by a transverse 
depressed area. Rostrum longer than antennae and covered with 
dense black hair and mouthparts produced as in female. Body and 
legs entirely black. 

Length: body anfl wings, 3-3.1 iniu. 

Holotype female, Cronise Lk., San B. Co., Calif., April 28, 1937, 
No. 300 (P. C. Ting). Allotype male and two paratype females, 
same data as type. Tliese specimen-^ were collected on the blossoms 
of Prosopis. 

The writer takes pleasure in naming this speeics after Mr. P. C. 
Ting, State of California, Department of Agriculture, who has con- 
tributed much valuable information concerning the immature stages 
of Bibionidae. 

Holotype and allotype returned to Mr. Ting, paratypes in Snow 
Entomological Collection. 

The following species are unidentifiable from the original descrip- 
tions: 

Phtlta longicept (Loew), 1801, Dipt. Amer. Sept, indig., Cent. 1, 14, Compl. Work, p. 0. 
Described from Illmoia. This might possibly be brevicepa (Loew), 

PhUta pu8tllu8 (Wiedemarn), 1828, Ausz. Zweifl. Ins. vol. I, 77. (United States?) 

PhUia serraticollU Walker, 1848, List Dipt, Brit. Mua., pt. I, 117. Described from St. 
Martin Falls, Albany River, Hudson Bay. 

Piecia bimaculata Walker, 1866, Insects Saunder. I, 422. United States given as type 
locality. McAtee states that this may be a Philia. 
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INDEX TO GENERIC AND SPECIFIC NAMES 


abbreviatus Loew, Bibio 

abbreviatus Van der Wulp, Bibio; homonym 

Acanthocnemis Blanchard, syn. of Philia 

aestiva Melander, Bibiodes 

afer McAtee, Bibio; =carolinus n.n.* 

alacris Curran, Plecia 

albipennis Say, Bibio 

albipennis beameri n. sub. sp 

albipennis hirtus Loew 

albipennis var. tenuipes Coquillett 

alexanderi James, Bibio 

alienus McAtee, Bibio 

americana Hardy, Plecia 

appendicula n.sp., Penthetria 

arizonaensis Hardy, Philia 

articulatus Say, Bibio ; = abbreviatus Loew? 

ater Macquart, Penthetria; syn. of heteroptera (Say) 
atra Macquart, Penthetria; syn. of heteroptera (Say).,. 

atripilosus James, Bibio 

avicephaliforma Hardy, Plecia 

baltimoricus Macquart, Bibio; = abbreviatus Loew? . . , 

basalis Loew, Bibio 

bellardi Townsend, Plecia; syn. of plagiata Wiedemann 

biarmata Hardy, Plecia 

Bibio Geoffrey 

Bibiodes Coquillett 

Bibionellus Edwards 

bicolor Bellardi, Plecia 

biformis Hardy, Plecia 

bimaculata Walker, Plecia ? ; cannot be placed 

brazilana Hardy, Plecia 

breviceps (Loew), Philia 

breviceps var. atelestes Hardy 

brevifrons Walker, Hesperinus 

brunnipes Fabricius, Bibio ; cannot be placed 

bryanti Johnson, Bibio 

bryanti var. nigrita Curran 

canadensis Macquart, Bibio ; syn. of xanthopus Wied. ? 

carolinus n.n., Bibio; n.n. for afer McAtee 

earn Curran, Bibio 

castanipes Jaennicke, Bibio cannot be placed 

caurina (McAtee), Philia 

cognatus Hardy, Bibio 

collaris (Fabricius), Plecia 

columbiaensis Hardy, Bibio 


Ml 

450 

450 

497 

494 

457 

396 

451 

451 

452 

453 

453 

454 

395 

384 

500 

450, 465 

386 

386 

455 

396 

450 

456 

427 

397 

444 

494 

496 

398 

399 

514 

400 

501 

502 

382 

493 

456 

457 

491 

457 

458 

493 

502 

459 

401 

459 


*n. n.=new name. 
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oonfusa Loew, Plecia; c. n. ♦♦for ruficoUis Fabr 402 

conjunctivus Hardy, Bibio 

conus Hardy, Bibio 

costalis Walker, Penthetria; syn. of nigerrima (Bellardi) 388 

costalis Wiedemann, Plecia 

criorhinus Bellardi, Bibio 462 

currani Hardy, Bibio; c.n. for lacteipennis Curran = syn. of bryanti John- 
son 466 

currani var. nigrita Curran, = bryanti var. nigrita Curran 457 

curtipes James, Bibio 462 

curvistylata Hardy, Plecia 405 

dentata Hardy, Plecia 405 

Dilophus Meigen, syn. of Philia Meigen 497 

dimidiatus Loew, Philia; syn. of spinipes (Say) 510 

discolor Van der Wulp, Plecia 406 

disparis Hardy, Plecia 406 

distincta n.sp., Penthetria 385 

ecuadorensis Hardy, Plecia 460 

ecuadorensis micans Hardy 407 

edwardsi Hardy, Plecia 408 

emarginata (McAtee), Philia 303 

Eupeitcnus Macquart, syn. of Penthetria Meigen 384 

febrilis (Linn.), Philia 374, 498 

femorata Melander, Bibiodes 495 

femorata Macquart, Plecia; cannot be placed 443 

femoratus Wiedemann, Bibio 463 

ferruginatus Linn., Bibio 374 

flagellaria Garrett, Hesperinus 383 

Oavimaculata Hunter, Plecia; = fulvimacula Walker 408 

Ouginatus Hardy, Bibio 464 

fliikei Hardy, Bibio 464 

fraternus Loew, Bibio 465 

fulvicoxa (Walker), Philia 603 

fulvimacula Walker, Plecia 408 

fumidus Coquillett, Bibio; syn. of inaequalis Loew 468 

fumipennis Walker, Bibio 466 

fiinebris (Fabricius), Plecia; = plagiata Wiedemann ? 427 

fuscipennis Macquart, Bibio; syn. of femoratus Wied 463 

gibbosa Hardy, Plecia 409 

gracilis Walker, Bibio; slossonae Cock. = c.n 486 

grisea Edwards, Plecia 410 

halteralis Coquillett, Bibiodes 4C6 

Hesperinus Walker 382 

heteroptera (Bay), Penthetria 386 

heteroptera Macquart, Plecia; syn. of plagiata Wied 427 

hirtus Loew, Bibio; = albipennis hirtus Loew 452 

holtii McAtee, Bibio 487 


^c. n. — change of name. 
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hortulanus Linn., Bibio 371, 374 

huifif-ralis Walker, Bibio; syn. of xantbopus Wied.? 491 

imr ialis Schiner, Plecia 411 

imi sa Hardy, Plecia 412 

inaequalis Loew, Bibio 468 

incuivata Hardy, Plecia 413 

jacobi Hardy (nec Villeneuve), Bibio; = neojacobi n. n 476 

jacobi var. rufitibialis Hardy, = neojacobi var. rufitibialis Hardy 477 

jamesi Hardy, Philia 504 

johannis Linn., Bibio 374, 377 

kansensis James, Bibio 469 

knowltoni Hardy, Bibio 469 

knowltoni var. paltidus Hardy 470 

labradorensis Johnson, Bibio 471 

lacteipennis Zetterstedt, Bibio 378 

lacteipennis Curran (nee Zett.), Bibio; syn. of bryanti Johnson 456 

lateralis Hardy, Plecia 413 

lindneri Edwards, Plecia 414 

lobatus Hardy, Bibio 471 

longiceps (Loew), Philia; cannot be placed 514 

longipes Loew, Bibio 472 

longipes Loew, Penthetria; syn. of heteroptera (Say) 386 

lopesi Hardy, Plecia 415 

lucens Hardy Bibio; syn. of nigripilus Loew 480 

lugens Loew, Bibio; syn. of xanthopus Wied 491 

macatoei James, Bibio; syn. of xanthopus Wied 491 

maculata Hardy, Plecia 416 

marci Linn., Bibio 374, 377, 379 

marginata Edwards, Plecia 417 

maura Walker, Plecia 417 

mclanopilosus Hard 3 ^ Bibio 473 

melanopilosus var. biseptus Hardy 473 

mexicana (Hardy), Penthetria 387 

mickeli Hardy, Bibio 474 

minor Jaennicke, Plecia; syn. of similis Rondani 439 

monstri James, Bibio 475 

nearctica Hardy, Plecia 418 

necotus Hardy, Bibio 476 

neojacobi n.n.. Bibio; n.n, for jacobi Hardy 476 

neojacobi rufitibialis Hardy 477 

nervosus Loew, Bibio 

nigerrima (Bellardi), Penthetria 388 

nigra (Philippi), Plecia 

nigrifemoratus Hardy, Bibio ^^3 

nigrifemoratus var. gilvus Hardy 479 

nigripilus Loew, Bibio 480 

nigrita Perty, Penthetria 389 

nitidicollis Edwards, Plecia 420 

nitidipes Edwards, Plecia 421 



520 


The University Science 


fjmm 

obesula (Loew), Philia 

obscunis Loew, Bibio; syn. of xanthopus Wiedemann 491 

occipitalis Coquillett, Philia; isyn. of breviceps (Lw.) 501 

oklahomensis Hardy, Philia C06 

orbata (Osten Sacken), Philia ‘ 507 

orbatus Say, Bibio ; cannot be placed 493 

painter! James, Bibio 400 

pallipes Say, Bibio; syn. of abbreviatus Loew ? 450 

panamaensis Hardy, Plecia 422 

parvistylata Hardy, Plecia 423 

Penthera Philippi, syn. of Plecia Wied 390 

Penthetria Meigen 384 

perplexa Hardy, Plecia 423 

persimilis Hardy, Plecia 424 

pertinens Hardy, Plecia 425 

Philia Meigen 497 

pictipennis Edwards, Plecia 426 

pictipennis var. rufovittata Edwards 427 

pingreensis James, Bibio 481 

plagiata Wiedemann, Plecia 427 

Plecia Wiedemann 390 

Protoplecia Handlirsch 380 

proxima (McAtee), Philia ^3 

pruinosa Hardy, Plecia 428 

punctulata Hardy, Plecia 429 

pusdilus (Wiedemann), Philia; cannot be placed 614 

quadrivittata Williston, Plecia 430 

rectiora Hardy, Plecia 431 

Rhinoplecia Bellardi, syn. of Plecia 390 

rostellata Loew, Plecia 432 

rostrata Bellardi, Plecia; syn. of rostellata Loew 432 

rufalipes Hardy, Bibio 482 

nificollis Fabr., Plecia; confusa Loew = c.n 402 

rufimarginata Hardy, Plecia 433 

rufipes Fabr., Bibio ; cannot be placed 494 

rufiscutella Hardy, Plecia 433 

rufithorax Wied., Bibio 483 

rufithorax Walker, Plecia 434 

rufithorax concava Hardy 436 

rugosa Hardy, Plecia 436 

scita Walker, Bibio; syn. of xanthopus Wied? 491 

secta (McAtee), Philia 608 

seminitens Edwards, Plecia 437 

senilis Wulp, Bibio; syn. of femoratus Wied 463 

sereri Massalongo, Bibio 380 

sericatus Hardy, Bibio 484 

serotina (Loew), Philia 609 

serrata Hardy, Plecia 438 
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serraticollis (Walker), Philia; cannot be placed \ 614 

eignatus Hardy, Bibio; oyn. of xanthopus palliatua McAtee 492 

similis Rondani, Plecia 439 

similis James, Bibio 485 

simplicis Curran, Bibio; eyn. of inaequalis Loew 468 

slossonae Cockerell, Bibio; c.n. for gracilis Walker 486 

spinipes (Say), Philia 610 

Spodius Loew, eyn. of Hesperinus Walker 382 

stigm itera (Say), Philia 611 

stigi tera var. nigra Hardy 611 

striatipes Walker, Bibio; cannot be placed 494 

strigilata (McAtee), Philia 612 

tenellus Hardy, Bibio 486 

tenuipes Coquillett, Bibio ; = albipennis var. tenuipes Coq 463 

thoracica Say, Bibio; syn. of rufithorax Wied 483 

thoracicus Say, Philia; syn. of spinipes (Say) 610 

tibialis (Loew), Philia 612 

tibialis Edwards, Bibionellus 497 

tingi n. sp., Philia 513 

townesi n. sp.. Bibio 487 

trilobata Hardy, Plecia 440 

tristis Williston, Bibio 488 

uberta Hardy, Plecia 441 

iitahensis Hardy, Bibio 489 

varabilis Hardy, Plecia 441 

variabilis Loew, Bibio; syn. of nervosus Loew 477 

velcidus Hardy, Bibio 490 

vclorum McAtee, Bibio 490 

velutina Macquart, Plecia; syn. of maura Walker 417 

vestitus Walker, Bibio 491 

vittata Wiedemann, Plecia 442 

vittata Bellardi, Plecia; syn. of plagiata Wied 427 

xanthopus Wiedemann, Biblo 491 

xanthopus palliatus McAtee 492 

xenia Hardy, Plecia 443 


19^27 
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Fig. 110. Philia orhata (Oston'Sacken). a. female repiodiiclive sx^iem, right 
ovary, dorsal view; c. o. — common ovidiicl, ac. gl. =r aupessoiy glands, sp = 
spermathecae. 

Fig. 111. Bihio marci Linn. (Drawing.-^ copied from Morri.<) a. right mandi- 
ble of larva; b. right maxilla of larva; c. spicules on cuticula of larva. 

Fig. 112. Bibio lacleipchuis Zett. a. portion of larval cuticula (after Morris). 
Fig. 113. Bihio johannis Linn. a. laival cuticula (after Mon is). 

Fig. 114. Bihio pomonae Fab. a. larval cuticula (after Morris). 

Fig. 115. Bihio vcnostus Mg. a. larval cuticula (after Morris). 

Fig. 116. Philia jehnlis (Linn.) a. larval cuticula (after Morris). 

Fig. 117. Bihio melanopilosus var. bisepta Hardy, a. spicules of larva. 

Fig. 118, Bihio xanthopus IViedeniann. a. spicules of larva. 

Fig, 119. Bihio xanthopiis pallialus McAtee. a. .spicules of larva. 

Fig. 120. Bihio sp? a. spicules of larva. 

Fig, 121. Iles^yerinus brcvijrons Walker, a. wing; b. ninth tcrguni of male; 
c. lateral view of harimgo and distal portion of ninth sternum and torgum; d. 
har])ago, dorsal view; e. left harpago and portion of ninth .sternum, ventral. 

Fig. 122. Pentheina appettdicula n.sp. a. male hypopygium, ventral; b. 
ninth tergum of male, dorsal; c. portion of wing. 

Ficj. 123. P. distinctn n.sp. a. ninth tergum of male; b. male hypopygium. 
ventral. 

Fig. 124. P. hcteroptera (Say), a. male hypopygium, ventral; b. eighth 
sternum of female; c. ninth tergum of male; d. female genitalia, dorsal. 
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Fig. 125. P. viexicmm (Hardy), a. ninth tergiim of male; b. male hypopy- 
gium, ventral. 

• Fig. 126. P. nigerrima (Bellardi). a. male genitalia, ventral; b. ninth tergum 
of male. 

Fig. 127. P. nigrita Perty. a. male genitalia, ventral; b. ninth tergum of 
male. 

Fig. 128. Plecia alacris Curran, a. costal margin of wing; b. male hypopy- 
gium, ventral; c. lateral of harpago; d. ninth tergum of male. 

Fig. 129. P. americana Hardy, a. eighth sternum of female; b. ninth tergum 
and cerci of female; c. ninth tergum of male; d. male hypopygium, ventral. 

Fig. 130. P. avicephaliforma Hardy, a. costal margin of wing; b. male 
hypopygium, ventral; c. harpago, lateral; d. ninth tergum of male. 

Fig. 131. P. biarmata Hardy, a. ninth tergum of male; b. male hypopygium, 
ventral. 

Fio. 132. P. bicolor Bellardi. a. male harpago, lateral; b. male hypopygium, 
ventral; c. ninth tergum, dorsal; d. ninth tergum and cerci of female; e. female 
genitalia, ventral. 
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Fig. 133. P. bijormis Hardy, a. male hypopygium, ventral; b. ninth tergum 
of male; c. eighth sternum of female: d. female genitalia, dorsal. 

Fig. 134. P. brazUana Hardy, a. wing; b. male hypopygium, ventral; c. 
ninth tergum of male. 

Fig. 135. P. collaris (Fabricius). a. female genitalia, dorsal view; b. female 
genitalia, ventral; c. hai7>ago, right lateral; d. ninth tergum of male; e. male 
hypopygium, ventral. 

Fig. 136. P. confum Loew. a. male hypopygium, vential; b. lateral of male 
harpago; c. ninth tergum and cerci of male; d. costal margin of wing. 

Fig. 137. P. atrvistylata Hardy, a. co.'^tal margin of wing; b. harpago, 
lateral; c. male hypopygium, ventral; d. ninth torgum of male. 

Fig. 138. P. dentatn Hardy, a. costal margin of wing; b. lateral view of har- 
pago; c. male hypopygium, ventral; d. ninth tergum of male. 

Fig. 139. P. dispanfi Hardy, a. male hypopygium, ventral; b. ninth tergum 
of male. 
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Fig. 140. P. ecuadorends Hardy, a. male hypopygium, ventral ; b. harpago, 
lateral; c. ninth tergum of male. 

Fig. 141. P. ecuadorends micans Hardy, a. eighth tergum of female; b. fe- 
male genitalia, dorsal. 

Fig. 142. P. edwardd Hardy, a. male hypopygium, ventral; b. ninth ti'rgum 
of male. 

Fig. 143. P. gibhosa Hardy, a. ninth tergum of female; b. eighth sternum of 
female; c. ninth tergum of male, and view; d. ninth tergum of male, doi-sal; 
e. ninth sternum and harpagones of male, ventral. 

Fio. 144. Pledh grisea Edwards, a, ninth sternum and harpagones of male, 
ventral; b. ninth tergum of male. 

Fig. 145. P . imperialis Schiner. a. male hypopygium ventral view showing 
left harpago folded down in natural po.'dtion; b. ninth tergum of male. 
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Fig. 146. P. inipilosa Hardy, a. hypopygium of male, ventral; b. ninth 
tergum of male. 

Fig. 147. P.incurvata Hardy, a. male hypopygium, ventral; b. costal margin 
of wing; c. ninth tergum of male. 

Fio. 148. P. lateralis Hardy, a. ninth sternum and harpagonos of male, ven- 
tral; b. harpago, lateral; c. ninth tergum of male. 

Fig. 149. P. lindneii Edwards, a. ninth sternum and harpagones of male, 
ventral; b. harpago, lateral; c. ninth tergum of male. 

Fig. 150. P. lopesi Hardy, a. antenna; b. ninth sternum and harpagones, 
ventral; c. ninth tergum of male. 

Fig. 151. P.maculata Hardy, a. male hypopygium, ventral; b. harpago, lat- 
eral; c. costal margin of wing; d. ninth tergum of male. 

Fig. 152. P. maunt Walker, a. ninth sternum and harpagones of male, ven- 
tral; b. ninth tergum of male; c. eighth .sternum of female; d. female genitalia, 
dorsal. 

Fig. 153. P. neorciica Hardy, a. ninth tergum of male; b. male hypopygium, 
ventral ; c. male harpago, lateral ; d. eighth .«iternum of female ; e. ninth tergum 
and ccroi of female, tergum flattened to show shape. (See also Fig. 153 on 
Plate XXXIV.) 
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Fig. 163. P. ncarctica Hard>. a. ninth terguni of male; b male hypopygium, 
ventral; c. male harpago, lateral; d. eighth sternum of female; e. ninth tergum 
and cerci of female, tergum flattened to show shape. (See also Fig. 153 on 
Plate XXXm.) 

Fig, 154. P. nigra (Philippi), a. costal margin of wing; b ninth tergum of 
male; c. ninth sternum and harpagones of male. 

Fig. 155. P. mtidicolhs Edwards, a. ninth tergum of male; b. male hypopy- 
gium, ventral; c. harpago, lateral. 

Fig. 156. P. nitidipes Edwards, a male hypopygium, ventral; b. ninth ter- 
gum of male; c. female genitalia, ventral; d. ninth tergum of female. 

Fig. 157. P. panamaensis Hardy, a. eighth sternum of female; b. ninth ter- 
gum of male ; c. male hypopygium, ventral ; d ninth tergum of female 

Fig, 158. P.parvistylata Hardy, a. ninth sternum and harpagones of male; 
b. ninth tergum of male. 

Fig. 159. P. perplexa Hardy, a. ninth tergum of male, dorsal ; b. ninth tergum, 
end view; c. male hypopygium, ventral; d. male hypopygium, dorsal view with 
tergum removed. 
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Fifi. 160. P. persimilis Hardy, a. ninth and harpagones of male; 

b. harpago, lateral; c. female genitalia, ventral; d. ninth tergum of male; e. 
ninth tergum of female. 

Fig. 161. P. pertinens Hardy, a. male hypopygium, ventral; b. ninth tergum 
of male; c. harpago, lateral; d. female genitalia, ventral; e. costal margin of 
male wing; f. costal margin of female wing; g. female genitalia, dorsal. 

Fig. 162. P. piclipennis Edwards, a. male hypopygium, \entral; b. harpago, 
lateral; c. ninth tergum and sternum of male; doisal view showing dorsal ex- 
tension of sternum. 

Fig. 163. P.^plagiata Wiedemann, a. male hypopygium, ventral; b. ninth 
tergum of male; c. eighth sternum of female; d. female genitalia, dorsal. 

Fig. 164. P. pruinosa Hardy, a. male hypopygium, ventral; b. ninth tergum 
ot male. • 

Fig. 165. P. punctidata Hardy, a. ninth tergum of male; b. male hypoi)y- 
gium, ventral. 
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Fig. 166. P. quadrivitiata Williston. a. eighth sternum of female; b. male 
hypopygium, ventral; c. aedeagus and accessory structures; d. ninth tergiim of 
male; e. ninth tergum and cerci of female. 

Fig. 167. P. rectiora Hardy, a. male hypopygium, ventral; b. accessory plate 
at side of aedeagus; c. ninth tergum of male. 

Fig. 168. P. rostellata Loew. a. eighth sternum of female; b. ninth tergum 
of female; c. male hypopygium, ventral; d. ninth tergum of male. 

Fig. 169. P. rufimarginaia Hardy, a. ninth tergum of male; b. male hypopy- 
gium, ventral. 

Fig. 170. P. mfisrutella Hardy, a. ninth tergum of male; b. male hypopy- 
gium, ventral. 

Fig. 171. P. rufithorax Walker, a. ninth tergum of female; b. ninth tergum 
of male; c. costal margin of wing; d. eighth sternum of female. 
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Fig. 172. P, rufithorax concava Hardy, a. male hypopygium, ventral; b-c. 
variations in appearance of median process of ninth sternum, causc'd mostly 
by amount of tilting; d. ninth tergum of male; e. ninth tergum of female; f. 
eighth sternum of female. 

Fig. 173. P. nigosa Hardy, a. male genitalia, ventral; b. ninth tergum of 
male, dorsal; c. ninth tergum, end view. 

Fig. 174. P. seminitvns Edwards, a. male genitalia, ventral; b. harpago, 
lat(‘ral; c. ninth tergum of male. 

Fig. 175. P.serrata Hardy, a. male hj^popygium, ventral; b. harpago, lat- 
eral; c. ninth tergum of male. 

Fig. 176. P. similis Rondani. a. male hyi)opygiiim. V(‘ntral; b. harpago, 
lateral; c. ninth tergum of male. 

Fig. 177. P.tnlobaLa Hardy, a. male hypopygium, ventral; b. harpago, lat- 
eral; c. ninth tergum of male, dorsal; d. ninth tergum, end view somewhat 
diagrammatic. 

Fig. 178. P. uberta Hardy, a. male hypopygium, ventral ; b. ninth tergum of 
male; c. harpago, lateral; d. ninth tergum of female; e. eighth sternum of 
female. 
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Fio. 179. P.varabilis Hardy, a. male hypopygium, ventral; b. harpago, lat- 
eral; c. ninth tergum of male. 

Fig. 180. P. vittata Wiedemann, a. male hypopygium, ventral; b. harpago, 
lateral; c. ninth tergum of male. 

Fig. 181. P. xerda Hardy, a. ninth tergum of female; b. ninth tergum of 
male; c. harpago, lateral; d. male hypop 3 'gium, ventral; e. eighth sternum of 
female. 

Fig. 182. Bihio abbieviatus Loew. a ninth sternum and harpagones of male; 
b. posterior tarsus and apex of tibia of male; e. ninth tergum of male. 

Fig. 183. B. albipennis Say. a. posterior basitarsus and tibial spurs. 

Fig. 184. B. albipennis beamcri n. sub. sp. a. ninth sternum and harpagones 
of male; b. ninth tergum of male. 

Fig. 185. B. albipennis var. tcnuipes Coq. a. anterior tibia of male. 

Fig. 186. B. atripilosus James, a. ninth sternum and harpagones of male; 
b. ninth tergum and cerci of male. 

Fig. 187. B. (awUnus n.n. a. head of female, lateral; b. ninth sternum and 
harpagones of male, ventral; c. ninth tergum of male; d. posterior tibia and 
tarsus of male. 

Fig. 188. .5. car? f Curran, a i)Osterior tarsus and tibial .«pur, lateral ; b. ninth 
tergum of male. 
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Fig. 189. B. jcmotatm Wiedemann, a. anterior tibia of male. 

Fig. 190. B. flnkei Hardy, a. posterior basitarsiis and tibial spurs of male. 

Fig. 191. B. jraternm Loew. a. j>osterior tarsus and tibial spurs of male, 
lateral; b. ninth tergum of male. 

Fig. 192. B, hoJti McAtee. a. anterior tibia of male. 

Fig. 193. B. inaequalis Loew. a. front tibia, lateral; b. front tibia, dorsal; 
c. ninth tergum of male; d. ninth sterniiin and harpagoni's. 

Fig. 194. B. kannetiffis James, a. posti'rior metatarsus and apex of tibia of 
male, lateral. 

Fig. 195, B. kiwwltom var. jmltidm Hardy, a. jio.sterior tarsus and apex of 
tibia, lateral. 

Fig. 196. B. longiprs Loew. a. apex of front tibia and metatarsus of male; 
b posterior metatarsus and tibial si)urs of male. 

Fig. 197. B. mclnnorilosm Hardy, a. wing; b. posterior metatarsus and 
tibial spurs of male; c. head of male. 

Fig. 198. B, rnonsiri Jame.". a. ninth sternum and harpagones of male; b. 
harpago, dorsal ; c. ninth tergum of male. 

Fig. 199. B, nermsvs Loew. a. ninth tergum of male; b. ninth sternum and 
harpagones; c. anterior tibia of male. 

Fio. 200. B, pingrecmifi James, a. posterior metatarsus and tibial spur.s of 
male. 

Fig. 201. B. rufilhorax Wiedemann, a. wing; b. head of fcninle; c. ninth 
sternum and harpagones of male; d. front tibia; e. i)osterior tarsus of male; 
f. ninth tergum of male. (See also Fig. 201 on Plate XL.) 
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Fig. 201. B. rufithorax Wiedemann, a. wing; h. head of female; c. ninth 
sternum and harpagones of male; d. front tibia; e. po'^terior tarsus of male; f. 
ninth tergum of male. (See also Fig. 201 on Plate XXIX.) 

Fig. 202. B. sericatus Hardy, a. anterior metatarsus and tibial spurs of male; 
b. posterior metatarsus and tibial spurs. 

Fig. 203. B. iovmesi n. sp. a. male genitalia, lateral. 

Fig. 204. B. xanthopus Wiedemann, a. anterior tibia of male. 

Fig. 205. Bibiodcs aesliva Melander. a. male hypopygium, ventral; b. ninth 
tergum and cerci of male; c. wing. 

Fig. 206. B. femorata Melander. a. male hypopygium, ventral; b. ninth ter- 
gum of male. 

Fig. 207. B. halteralis Coquillett. a. male hypopygium, ventral; b. ninth 
tergum of male, showing left harpago and portion of sternum in dorsal view. 

Fig. 208, Philia breviceps (Loew). a. male hj’^popygiuin, ventral; b. harpago, 
dorsal; c. harpago, lateral; d. ninth tergum of male. 

Fig. 200. P, caurina (McAtee). a. ninth sternum and harpagones; b. har- 
pago, lateral; c. ninth tergum of male. 

Fig. 210. P. emarginata (McAtee). a. ninth tergum of male; b. ninth ster- 
num and harpagones. 

Fig. 211. P. oklahomemis Hardy, a. ninth sternum and harpagones, ventral; 
b. harpago, lateral; c. wing; d. ninth tergum of male. 
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Fig. 212. P. orbata (Oston Sacken). a. ninth sternum and harpagones, ven- 
tral; b. male genitalia, dorsal; c. accessory structures above aedeagus. 

Fig. 213. proxima (McAtee). a. ninth sternum and harpagones; b. ninth 
tergum of male; c. harpago, lateral. 

Fig. 214. P . scrotina (Locw). a. ninth sternum and harpagones; b. ninth 
tergum of male. 

Fig. 215. P. spinipcs (Say), a. front tibia of male; b. ninth sternum and 
harpagones. 

Fig. 216. P. stigrnatica (Say), a. ninth sternum and harpagon(\s; b. ninth 
tergum of male. 

Fig. 217, P. strigilata (McAtee). a. ninth tergum of male; b. ninth sternum 
and harpagones. ^ 

Fig. 218. P . tibuiha (Loew). a. ninth sternum and harpagones; b. ninth 
tergum of male. 

Fig. 219. P. iingi n .<i». a. anterior tibia of male. 
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The Occurrence of Eucastor and Epigaulus in the Lower 
Pliocene of Trego County, Kansas 

By Clauds W. Hibbard^ University of Kansas, and Lbster F. Phillis, Canton, Kan. 

Abstract: A lower Pliocene deposit is reported from Trego county, Kansas. 
There have been collected from this deposit the remains of Eucastor cf. tortus 
Leidy, Epigaulus minor sp. nov. and teeth of a small horse {Nannippus) . 


INTRODUCTION 

V ERY little is known about the occurrence of Lower Pliocene 
rodents in northwestern Kansas. New locality records of these 
rodents aid in giving a better picture of their past geographical dis- 
tribution and contribute to our knowledge of the associated verte- 
brates. 

Lester F. Phillis collected a right ramus of Eucastor in Trego 
county, Kansas, December 21, 1941. Associated with the beaver 
jaw were the teeth of a horse and a fragmentary catfish spine. In 
August, 1943, John C. Frye and Claude W. Hibbard visited the 
locality in Trego county where Phillis collected the specimen of 
Eucastor. They collected a skull, lower jaws and other skeletal 
elements of an Epigaulus, a nearly complete catfish spine, and frag- 
mentary horse teeth. 

The tertiary deposit at this locality is a thin veneer on the under- 
lying Cretaceous beds. It is a stream deposit channeled into the 
Cretaceous, and thins laterally into what appears to be the edge of 
the old flood plain. It was from the thin flood plain deposit that the 
Epigaulus was collected. 

Section measured where secs. 15, 16, 21 and 22, T. 11 S., R. 22 W., comer 
Trego county, Kansas. 

5. Top soil. 

Pliof'ene. 

4. Fine sand cemented with caliche, gray pink (Epigaulus) 3.6 

3. Medium sand with some lenses and thin beds of clay (Catfish spine 

and horse teeth) 

2. Massive silty sand 


( 549 ) 
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1. Clay, tan to gray, with some sand grains (2.9 feet from base i" 0 7 
foot of thin bedded, lamminated, impure, volcanic ash. interlam- 

minated with silt and cla.v) ‘ 5-0 

Cretaceous. ^ 

We are grateful to Doctor Edwin H. Colbert of The American 
Museum of Natural History' for permission to study specimens in the 
museum collection. 

Following is a description of the specimens collected at thi.s lo- 

cality. 

Eucastor cf. tortus Leidy 

Figure 1 

A right lower jaw, KUMVP No. 6885, was collected by Lester F. 
•Phillis, December 21, 1941, from the northw’est corner of sec. 22, 
T. 11 S., R. 22 W., Trego county, Kansas, wdiich is referred to the 
above form. The specimen has been donated to the Kansas Uni- 
versity Museum of Vertebrate Paleontology by Lester F. Phillis. 
It differs from the American Museum of Natural History specimen 
No. 10822, figured by Stirton (1935, p. 429, figs. 93, 94) in that it 
is slightly larger; M, is not as reduced and the teeth show a greater 
amount of wear. P^ possesses a well-developed hypostriid. A 
shallow mesostriid is present, but it will soon disappear with wear; 
the metafossettiid is absent, M^ with greater transverse diameter 
than Mo, both teeth pos<e^^ a hypostriid which extends below the 
alveolar border. Internal striids absent. M., is missing, though 
the alveolus does not look reduced enough for the M^ of E. tortus. 
It appears to have possessed an Mj as large as the M3 of Eucastor 
planus Stirton. The pit between M3 and the coronoid process is 
not as xvcll-developed as the pit in E. planus. Alveolar length of 
P4-M3 is 17.0 min. The anteroposterior diameter of P^ is 6.4 mm.; 
the greate.«t transverse diameter is 4.6 mm. The anteroposterior 
diameter of Mj is 3,6 mm.; its greatest transverse diameter is 4.6 
mm. The anteroposterior diameter of M2 is 3.5 mm.; its greatest 
transverse diameter is 4.2 mm. The anteroposterior diameter of the 
alveolus of Mg is 3.4, its greatest transverse diameter is 3.4 mm. The 
depth of the jaw below M3 is 11.0 mm. The length of the diastema 
is 15.5 mm. The width of the lower incisor is 4.3 mm. 

Another occurrence of Eucastor tortus Leidy was reported by 
Hibbard (1942, p. 248) from Phillips county, Kansas. The speci- 
men consisted of the fragmentary maxillaries with LP^-M- and 
RM^-M^, F: AM No. 24622 from the Childs Frick collection. 
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Epigaulus minor sp. nov. 

Figure 2a -h 


Holotype. No. 6886, Kansas University Museum of Vertebrate 
Paleontology; skull, associated lower jaws and other skeletal ele- 
ments of an adult individual. Collected by John C. Frye and Claude 
W. Hibbard, August, 1943. 

Horizon and type locality. Lower Pliocene, Locality No. 29, 
Trego county, Kansas. 

Diagnosis, Smaller than Epigaulus hatcheri Gidley. Upper and 
lower premolars and molars with cement forming part of occlusal 
surface. 

Description of Type. The specimen is that of an old adult. The 
base of the skull is shattered; neither ot the lower jaws is complete. 
Other associated bones are parts of vertebrae, rib fragments, a few 
toe bones and claws, right scapula, right humerus, right ulna, right 
radius, left femur and a fibula. 

The horns arc not as high or as heavily developed as in Epigaulus 
hatcheri, though located posteriorly on the nasals with their posterior 
borders on a line with the anterior borders of the orbits. The nasals 
extend past the mid- line between the anterior border of the orbits 
and the postorbital processes. The postorbital jiroccsses are weakly 
developed. The sutures between the frontals and parietals are un- 
identifiable and it appears that these bones are fused. The skull is 
not as saddle-shaped as in E. hatcheri and the supraoccipital region 


is not as high. 

There is a variation in the shape of the upper premolars. The 
right is more worn than the left and has six enamel lakes. The 
long internal lake is greatly redueed. 1'here is a well-developed 
angle on the anterior lingual side of the tooth. This angle is not 
present on the left, which is oval in ..utline. The left possesses 
six enamel lakes. There are four enamel lakes present on and 
one on There is a well-developed band of cement around P , 

and The band of cement is as wide or wider than the ename 
band of these teeth. The cement becomes thinner P and M 

are in contact. The shortest distance across the palate between the 
upper premolars is 4.0 mm. The distance across 
the last upper molars is 7.45 mm. The transverse ^^^th of the upper 
incisor across its anterior face is 4.15 mm. There is an indication of 
a slight groove on the outer and medial surface ^ 
tL left lower jaw is nearly complete though M, 

ing P, has eight enamel lakes. The transverse width of the Ion er 
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incisor across its anterior face is 4.0 mm. The incisor and angle . re 
lacking on the right jaw. The right P 4 possesses seven enamel lakes. 
The difference in the number of lakes is due to the fact that the 
third lingual enamel lake from the posterior border in the left P 4 has 
worn down and divided into two small enamel lakes. Right Mg is 
greatly worn and possesses only a small enamel lake on the labial 
side of the tooth. M 3 possesses a well-developed crescentic enamel 
lake. There is a well-developed band of cement around P 4 , Mg, and 
M 3 except where the teeth contact each other. The band of cement 
is as wide as the enamel or wider and is a part of the occlusal surface 
of the teeth. The coronoid process is broken in both jaws but it ex- 
tended well above the condyle. The incisor is still present at the 
level of the condyle. The mental foramen is small. The dental 
foramen is 2*5 mm., posterior to Mg, and it is in line with the labial 
border of Mg. 

The specimen of Epigaulm minor has been carefully compared 
with Copers type of the genus Mylagaulus. Mrs. Rachel Husband 
Nichols of The American Museum of Natural History has kindly 
furnished the following data concerning the type of Mylagaulus 
sesquipedalis Cope, from R. S. Hills 1877 field book. “The field 
book is headed Tertiary Collections in the Loup Fork Formation in 
Northwestern Kansas on Sappa and Beaver Creeks.' The type, AM 
No. 8329, was collected by R. S. Hill in 1877 on Sappa creek, De- 
catur county, Kansas.’' We do not know whether the deposit in 
Decatur county from which Mylagaulus sesquipedalis Cope was col- 
lected is the same age as the Trego county deposit or whether it is 
older or younger. The type appears to be a LP**. It is from a young 
adult animal. It has not worn down to its maximum anteroposterior 
diameter, nor is the enamel pattern fully developed. 

The occlusal surface of the type has an anteroposterior diameter 
of 7.9 mm. The greatest anteroposterior diameter of the tooth is 
9.9 mm. The transverse diameter of the occlusal surface is 5.4 mm. 
The tooth has a length of 12.3 mm. The tooth when worn down 
would be approximately the size of that tooth in Epigaulus minor. 
Whether the pattern would be the same is unknown. At present 
there is no basis for assigning Epigaulus minor to Mylagaulus 
sesquipedalis Cope, except on the basis of size. The same condition 
exists for the type of Mylagaulus monodon Cope, taken from a de- 
posit along Driftwood creek in Hitchcock county, Nebraska. It is 
only slightly smaller than Epigaulus minor; this comparison is based 
on P 4 . The following measurements were taken from the LP^ of 
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Cope’s type of Mylagaulris monodon, AM No, 8327. The enamel on 
the border of the tooth is broken, therefore the approximate antero- 
posterior diameter of the occlusal surface is 9.7 mm. The greatest 
anteroposterior diameter of the tooth is 10,5 mm. All three of these 
forms could belong to the same species. Sufficient material is not 
available to show both age and individual variation of the species 
under question. 

Measurements of the type of Epigavlus minor nov. sp. and the type of 
E. hatchen Gidley in Millimeters 

Epigauliu minor E hatcheri* 
KUMVP No. 6886 USNM No. 5486 


Greatest width of skull across zygomatic arches, 60.5 64.0 

Width of skull at occiput 65.0 75.0 

Height of horn core above premaxillary 0.25 

Anteroposterior diameter of horn core at base. . 12.9 17.0 

Conjoined width of horn cores 16.0 28.0 

Width across postorbital process of frontals 21.2 27.0 

Depth of zygomatic arch beneath orbit 9.45 10.0 

Length of diastema between I and 17.0 23.0 

Length of 14.9 20.0 

Antoposterior diameter of P^ 9.1 13.0 

Greatest transverse width of P^ 7.5 8.0 

Anteroposterior diameter of 3.2 

Greatest transverse width of M2 4.3 

Anteroposterior diameter of M3 1.9 

Greatest transverse width of M^ 2.9 

Over-all length of lower jaw 49.2 62.0 

Lingual depth of lower jaw between molars 13.0 19.0 

Length of P4-M3 15.5 20.0 

Length of diastema between I and P4 10.0 

Anteroposterior diameter of P4 11.5 15.0 

Greatest transverse width P4 5.65 7.0 

Anteroposterior diameter of M2 2.7 

Greatest transverse width of M2 4.2 

Anteroposterior diameter of M3 2.4.^ ' 

Greatest transverse width of M3 2.75 

Over-all length of scapula 61.95 

Over-all length of humerus 60.8 

Over-all length of ulna 70.2 

Over-all length of radius 42.2 

Over-all length of femur 58.2 

Over-all length of fibula 46.25 


* After Gidley. 


Nannippus sp. 


Figure 8 

Fragments of numerous horse teeth were found associated with 
the beaver jaw. Figure 3, KUMVP No. 6889, is the most complete 
upper molar taken from this deposit. It was collected by Lester F. 
Phillis. A fragmentary piece of a small camel jaw was found with 
the horse teeth. 

21-4327 
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Fig. 1. EucastO) cf. tortus Lcidy, light lower jaw, Pi-Mj, KUMVP No. 6885. 
X 1- Drawing by Mrj5 Fiances Horseinan. 
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Fig. 2. Holotypc of Ei^igmilus vwwr sp nov., KUMVP No. 6886, (A) Oc- 
clusal view of RP^, M2, M'i and LP^, M^, M^. x 2. (B) Occlusal view of 
RP4, Mo, M;}. X2. (C) Left ramus with P4. X L (D) Left femur. X 1. 
(E) Fibula. X 1. (F) Right humerus. X L (G) Right radius. X L (H) 
Right ulna. X L Drawings by Miss Mary Frances Neidig. 



Fig. 3. Nannippus sp., upper molar, KUMVP No. 6889. X L 
Drawing by Miss Mary Frances Neidig. 
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List of Research Publications from the Science Depart- 
ments from July 1, 1944, to June 30, 1945 

Compiled by HOMER B. LATIMER 

W E ARE listing the research publications of the science faculty 
in addition to the ten papers which are published in this num- 
ber. We hope that this list will give a fairer idea of the research 
that is being done than the limited number of papers which can be 
published in this Bulletin. A request for titles was sent to all 
science departments and we hope that all titles sent in are correctly 
published here. This list does not include any books, for this is an 
attempt to list only the research work which is being done here at 
the University of Kansas and which has been published in various 
national journals. 

Asling, C. W. (see Eibeley, L. C.). 

I3bl-\mkr, R. H. 1945. A new species of Doiydwlla from Kansas (Homoptera- 
Cicadellidae). J. Kan. Ent. Soc., 18, 48. 

Rbamek, R. H. 1945. A new species of Dikraneura from Arizona (Homoptera- 
Cicadellidae). J. Kan Ent. Soc., 18, 83-84. 

Bbamer, R. H., and P. B L\wson. 1945. A revision of the genus Stragania 
(Bythoscopus of authors) in America north of Mexico (Homoptera- 
Cicadellidae). J Kan. Ent. Soc . 18, 49-66. 

Beumer. R. H. (see Oman, P. W ). 

Bowers, R. A. 1945. Research in waxes. Trans. Kan. Acad. Sci., 47, 349. 
Bowers, R. A. 1945. Pharmaceuticals mentioned in the Bible. Tile and Till, 
31, 18. 

Bowpnis, R. A. 1945. Cojiernicia cerifera. Pharm. Archives, 16, 8. 

Bowers, R. A. 1945. The chemotherapeutic approach to the development of 
new mcdicinals. Midwest. Druggist, 20, 21. 

Brewster, R. Q., and Robert Slooombe. 1945. Polarization effects in aromatic 
ethers. J. Am. Chein. Soc., 67, 562. 

Calkins, L. A. 1944. The second stage of labor— the descent phase. Am. J. 

Obst. and Gyn., 48, 798-803. ^ 

Davidson, A. W. (see Sisler, H. H.). 

Dudley, Ruth M. (see Moore, R. C ). 
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Ei8Bij;y, L. C., and C. W. Aslino. 1945. ExfieniP case of sciiphoopphnly. 
Trans. Kan. Acad. Sci., 47, 241-255. 

Elias. M. K.. J. C. Fbvb, C. W. Hibbard, E. O. Reed, ami C. B. Scim i.tz. 1945. 

Blancan as a time term in the Central Great Plains. Science, 101. 270-271. 
Franzbn, D. 1945. New state records of mollusca from Kansjis. Trans. Kan. 
Acad. Sci., 47, 261-273. 

Frye, J. C. 1945. Problems of Pleistocene stratigraphy in central and west- 
ern Kansas. J. Geology, 53, 73-93. 

Frye, J. C. (sec Elias. M, K.). 

Frye, J. C. (see Jewett. J. M.). 

Frye, J. C. (see Moore. R. C.). 

Frye, J. C. (see Swineford, Ada). 

Ginsberg, A. Morris. 1945. P'^ychogcnic factor in 1j> p ‘i ti’ii-ioii. J. M() 
Med. Assoc., 42, 24-25. 

Ginsberg, A. Morris. 1945. Coronary artery (li>4'a>('. Kan^*. City Med. J.. 
21. 10-14. 

Gr.'\ffii.am, Allen. 1945. Note-' on basalt artifact.-^. Trans. Kan. Acad. Sci.. 
47, 259-260. 

Gr.\ffham, Allen, (see Hibbard, C, W.). 

Green, M. 1945. Malformed skull of Aploiionoim oninnictut refinecque. 
Trans. Kan. Acad. Sci., 47, 355-357. 

Griffith, M. E. 1945. The environment, life hi.^tory and structure of the 
water boatman, Bamphocoriocn acumimin (Uhl(*r) (Hemipti'ra, Cori.xidae). 
Univ, Kan. Sci. Bull., 30, Pt. 2, 241-365. 

Hall, E. R. 1944. A new genus of American Pliocc'iu' badger, with remarks 
on the relation.ship.s of badgers of the Northern Hemisphere. Carnegie 
Inst. Wash. Publ. 551. 9-23. 

Hall, E. R. 1944. CIa.s.s’ification of the ermine^ of eastern Siberia. Proe. 
Calif. Acad. Sci., 23. 555-560. 

Hall, E. R. 1945, Chase Littlejohn, 1854-1943; ob>ervations by Littlejohn 
on hunting sea otters. J, Mainm., 26, 89-91. 

Hall, E. R. 1945. Dental caries in wild bear'?. Tran<. Kan. Acad. Sci., 48, 
79-85. 

Hall, E. R. 1945. Four new* ermines from the Pacific Nf>rthwest. J. Mamm.. 
26, 75-85. 

Hamilton, Bette W., and Tom Hamilton. 1944. Pathology and bacteriology 
of streptococcus endocarditis in relationship to sulfonainid(‘ chemotherapy. 
Pt, II. Am. J. Clin. Path., 14, 502-507. 

Hamilton, Tom R., and Bette W. Hamilton. 1944. Pathology and bacteri- 
ology of streptococcus endocarditis in relationship to sulfonamide chemo- 
therapy. Pt. I. Am. J. Clin. Path., 14, 495-501. 

Hardy, D. E. 1944. New Asilidae and Mydaidae (I)ii)tera) in the Snow Col- 
lection. Canad. Ent., 76, 226-230. 

Hardy, D. E. 1945. A revi.sion of nearctic Bibionidae, including lU'otropical 
Plecia and Penthetria (Diptera). Univ. Kan. Sci. Bull., 30, Pt. 2, 367-547. 
Hibbard, C. W. 1944. A checklist of Kansas mammals, 1943 Trans Kan 
Acad. Sci., 47, 61-88. 

Hibbard, C. W., and Allen Graffham, 1945. Micropycnodon, new names for 
Pycnomicrodon Hibbard and Graffham not Hay. Tran** Kan Aead Sci 
47,^404. . . 
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Hibbard, C. W., and L. F. Phillis. 1945. The occurrence of Eucastor and 
Epif^auluft in the lower Pliocene of Trego county, Kansas. Univ. Kan. Sci. 
Bull., 30, Pt. 2, 549-555. 

Hibbard, C. W. (see Elias, M. K.). 

Hoffmeistkr, D. F. 1945. Snow hunting in New Mexico. The Condor, 47,41. 
Hungerford, H. B. 1944. Some Venezuelan aquatic Hemiptera. Zoologica, 
29, Pt. 3, 129. 

Jewett, J. M. 1945. Stratigrai)hy of the Marmaton group, Pennsylvanian, in 
Kansas. Kan. Cleol. Survey Bull., 58. 1-148. 

Jewett, J. M., J. C. Fhyk, and M. L. Thompson. 1944. Rocks in Kansjis, in 
oil and gas field development in the I^^nited States. Nat. Oil Scouts and 
LandmenV Assoc., 14, 176-177. 

Jewett, J. M. (see Moore, K. C^) 

Jew'ETT, j. M. (se e Moore, R. C. ct al.). 

JiHiK, F. E. (s(‘e Sisler, H. H.). 

L.ane, H. H. 1944. Review of fossil vertebrates of Kansas. Part I. the fishes. 
Trans. Kan. Acad. Sci.. 47, 129-176. 

Lane, H. H. 1945. New Mid-Penn>ylvanian reptiles from Kansas. Trans. 
Kan. Acad. Sci., 47. 381-390. 

I. .\TIMER, H. B. 1944. The lacnatal growth of the cat. XIV. The weight of 

the sk(deton in the fetal and in the adult cat. Crowth. 8. 149-158. 

L.atimer, H. B. 1944. The prenatal growth of the cat. XV. The weight of 
the niusculature in the fetal and in the adult cat. Growth. 8, 205-219. 

J. ATIMEH, H. B.. and H. H. Vihden. 1944. A case of comi)lete absence of the 

inferior vena cava. J. Kan. Med. Soc., 45, 346-347 and 353. 

L\w.son, P. B. (^oo Beainer, R. H ). 

Lkatheho('k, Consta.n(E. 1944. The correlation of rocks of Simpson age in 
northcf'iitral Kan.^L'^ with the St. Peter saml'^tone and as.''Ociated rock.'^ in 
norf hw’e*»tern Missouri. Kan. Geol. Survey Bull.. 60, 1-16. 

I.YON, L. L. (see Sisler, H, IL). 

Miller, A. K. (^ee Thompson, M. L.). 

Moore, R. (\ and Ruth M. Dudley. 1944. Cheilotiypid bryozoans from 
Pennsyh anian and Permian locks of the midcontinent region. Kan. Geol. 
Survey Bull., 52. Pt. 6, 229-408. 

Moore, R. C\. et al. 1944. ("orrelation of the Pennsylvanian formations of 
North America. Geol. Soc. Am. Bull., 55, 657-706. 

Moore, R. C., J. C. Frye, and J. M. Jeyvett. 1944. Tabular description of 
outcropping rocks in Kansas. Kan. Geol. Survey Bull.. 52, 137-212. 

Gman, P. \V., and R. H. Beamer. 1944. Some new* ^pecio of Cuerna (Homop- 
tera-Cicadellidae). J. Ivan. Ent. Soc., 17, 119-128. 

Orr, T. G., and G. Wm.ker. 1945. Pancreaticoduodtuiectoiny for primary 
carcinoma of the duodenum. Surg. Gynec. and Obstet., 80, 149-151. 
Padgett, K. C. 1944'. How’ to use the dermatome. Am. Acad. Orthop. Sur- 
geons, Lect., 216-224. 

Pennkr, L. R. 1945. The genus Laccocera Van Duzee. J. Kan. Ent. Soc., 
18, 30-47. 

Phillis, L. F. (see Hibbard, C, W.). 

Refj), E. C. (see Elias, M. K.). 

Rf^se, j. a. 1944. The effect of storage on the activity of defatted ergot with 
various moisture contents. J. Am. Pharm. Assoc., Sci. Ed., 33, 315. 
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Riqqs, E. S. 1946. A rare cameloid from the late Pleistocene sands of south- 
. western Kansas. Trans. Kan. Acad. Sci., 48, 101-104. 

Roberts, Sam E. 1945. New sinus syndrome. Trans. Am. Acad. Ophth. Oto, 
Rhino. Lyg., 51, 358. 

ScHOBWB, W. H. 1944. Coal resources of the Kansa.s City group, Thayer bed, 
in eastern Kansas. Kan. Geol. Survey Bull., 52, Pt, 3, 81-136. 

ScHOEWE, W. H. 1945. A giant Kansas calainite and the Ottawa fossil forest. 
Trans. Kan. Acad. Sci., 47, 415-416. 

Schultz, C. B. (see Elias, M. K.). 

SiSLER, H. H., A. W. D.widson, R. Stoexnkr. and L. L. Lyon. 1944. Ai. hi- 
protic substances. I. The .‘systems acetamide-ammonia and acetamide- 
acetic acid. J. Am. Chem. Soc., 66, 1888-1892. 

SiSLER, H. H., and F. E. Jirik. 1944. Reactions in liquid ammonia. II. Re- 
duction of hexavalent chromium compounds. J. Am. Chem. Soc., 66. 1344- 
1347. 

SiSLER H. H. (see Vander Werf, C. A.). 

Slocombb, Robert, (see Brewster, R. Q.). 

SwiNBFORD, Ada, and J. C. Frye. 1945. A mechanical analysis of wind-blown 
dust compared with analyses of loess. Am. J. Sci., 243, 249-255. 

Stoenner, R. (see Sisler, H. H.). 

Thompson, M. L. 1944. Pennsylvanian Monowan rocks and fusidinids of 
Kansas. Kan. Geol. Survey Bull., 52, 409-431. 

Thompson, M. L., and A. K. Miller. 1944. The Permian of .southernmost 
Mexico and its fusulinid faunas. J. Paleontology, 18. 481-591. 

Thompson, M. L. (see Moore, R. C., et al.). 

Thompson, M. L. (see Jewett, J, M.). 

Vander Werf, C. A., and H. H. Sisler. 1944. A eorrelation of some terms 
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PREFACE 

A NY observer of the trend of recent literature upon Aniei\ as 
would not fail to notice that interest in the Mexican forms of 
Ameiva undulata has been rising to a crescendo whose peak si dy 
could soon be anticipated. The present summary certainly ca lot 
claim the finality of such heights, but does add considerable new 
information and a number of interpretations to the growing mass 
of knowledge and theory regarding Mexican Aineivas. 

We have attempted here to summarize briefly the previous con- 
tributions to the knowledge of Mexican Ameiva undulata. We have 
reevaluated and recorded some of the variations of the subspecies on 
the basis of more specimens than any other authors have had avail- 
able. Diagnoses of all the forms of undulata occurring in Mexico, 
at least to the extent now known, are included. It has been our aim 
to establish more precisely than has been done before the ranges 
and areas of intergradation of the several forms involved. A possi- 
ble course of phylogeny of all forms of undulata is discussed, and w'e 
present a key which may facilitate identification of Mexican speci- 
mens. 

Since there i.s little variation in most features of scutellation of 
the species we have not described them in detail for all forms. For 
the benefit of those interested we have included a more or less com- 
plete description of one form, A. u. dextra. Otlier fonns differ little 
from this description save in the characters receiving special note. 

For the sake of completeness we have added the only other 
Ameiva of Mexico, A. festiia edwardsii. 


HISTORICAL SUMMARY 

When Ameiva undulata was first described over 100 years ago, 
Wiegmann (1834) recognized the existence of a related foVm which 
he called variety A. Bocourt (1874: 254-259) al.«o recognized a 
variety A (by his statement the same as Wiegmann\s variety A) 
and a variety B. Both varieties appear to belong to the race now 
known as Ameiva undulata hartwegi. 

For some time no further attempt was made to distinguish the 
Mexican races of Mexican Ameiva undulata. Neither Bouleneer 
(Catalog of Lizards) nor Gunther (Biologia Centrali-Americana) 
recopized any variants in 1885. And in 1915 Barbour and Noble 
m their monograph of Amewa, still placed all Mexican specimens 
in Ameiva undulata undulata. They recognized two Central Amer- 
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ican raceS) one of whirti (u. parva) has since been recorded in Mex- 
ico, while the other u, quadrUineata, is now known by the earlier 
name of u. pulchra. In 1934 Stuart tentatively (and incorrectly) 
alloc, ^ed the name A. u, parva with specimens from the Pet^n area 
of G tcmala, although in 1935 he reverted to ‘‘Ameiva undulata** 
for thrm. Not until 1937 was there a further advance toward the 
understanding of Mexican races. In that year (1) Hartweg and 
Oliver cited the need for revision, and stated that specimens from 
the Yucatan and Peten areas are different from Tehuantepec speci- 
mens; and (2) Smith recognized an ‘"Anieina nndulata parva^^ from 
Yucatan and an “Ameiva undulata undulata** from Campeche and 
Veracruz. Smith’s allocation of both names was incorrect; in real- 
ity neither of his races pos^essed a name at that time. 

In 1940 Smith corrected hi'^ previous erroneous allocation of the 
name parva, proposing A. n. hartv^egi for the race; restricted the 
type locality of undulata to Tehuantepec, and named A. u. stuarti 
the Campeche form which he had previously called A. u. undulata. 
Thus at that time three forms of Ameiva undulata were known in 
Mraeo. Dunn, later in the same year, hesitated to segregate race< 
of Ainciva undulata either in Mexico or in Central America, holding 
his decisions in abeyance for the appearance of Stuart’s summary. 
In the following year, 1941, Schmidt and Stuart commented further 
upon the races of Ameiva undulata, accepting the races proposed 
previously, correctly allocating the name u. parva for the first time 
with the Pacific coast race ranging from the Isthmus of Tehuantepec 
to Guatemala, and pointing out the proper use of the name u. 
pulchra for the race Barbour and Noble had called u. quadrUineata. 

Stuart’s review of the entire undiduta group of Ameiva appeared 
in 1942. In it he recognized four Mexican subspecies of undidata. 
He regarded the Pacific coast material from west of Tehuantepec 
as probably distinct from typical u. undidata, but refrained from 
defining it. His discussion of diagnostic characters, variation and 
phylogeny of the group is the only attempt that has been made 
along such lines. 

MATERIALS 

The present study is based chiefly upon the Mexican specimens of 
Ameiva undulata in the Walter Rathbone Bacon collection secured 
by Smith from 1938 to 1940; in the E. H. Taylor-H. M. Smith col- 
lection; in the collection of the Museum of Zoology of the Univer- 
sity of Michigan (part only) ; and in the U. S. National Museum 
collection (part only). These collections are indicated by the ab- 
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breviations HMS (unvataloRued specimens only; all Ba(‘on ^’X'ci- 
mens are on deposit at the U. S. National Museum and thosi* en- 
tered in the permanent collection of that institution bear regular 
USNM numbers), EHT-HMS, UMMZ and USNM, respectively. 
The entire series includes some 875 spe(‘iipens, and according to our 
interpretations represents 10 forms. 

The material examined of A. festiva edirardsn includes some 50 
specimens in the Bacon collection. No other Mexican specimen^ 
have been recorded in other U. S. collections. 

CHARACTERS 

As Stuart (1942: 146) has emphasized, in diagnosing the forms of 
the undxilata group “a number of characters prove useful but few 
are infallible and, for the most part, they can be applied only to 
populations rather than to individuals.” 

Primary Characters 

There are a few characters whi(*h almost all students who liave 
dealt critically with this group have realized are of primary signifi- 
cance. These are: (1) size and arrangement of the median gular 
scales, (2) arrangement of the preanals, and (II) separation of the 
third supraocular from the median head scales and, by two lows of 
granules, from the superciliary scales. 

(hdars. The median gulars may be ^mall and irregular, iiua’ging 
gradually with adjacent scales (Fig. l(^), abruptly enlarged and 
irregular (Fig. ID), oi abiuptly enlarge<l and arranged in a single 
longitudinal row (Fig. IB). Between these extremes variations do 
occur, although the usual condition in any one race as a whol(‘ places 
that race rather definitely in one of these groups. As one example 
of intermediate type, we may cite the occurrence of occasional 
specimens of n. gnicfcac whicli have the central gulars aligned in a 
single row much as in Fig. IB, although they are usually irregular 
as shown in Fig. 1C. In u. podarga two or three scales may be 
aligned at times, instead of all being irregular. 

Preanals. The preanals are paired in most races (as in Fig. 2A), 
but in one {u. undxilata) there is a single median row and on each 
side a smaller row (Fig. 2B). A specimen in which the former con- 
dition exists is said to have two rows of preanals, while those like 
u. undulato are said to have one row. In xi. sinistra occasionally, 
and in u. dextra usually, the posterior preanal is paired as in Fig. 
2C. In these latter two races the preanals are otherwise arranged 
in a single row. 



Fk;, 1. A. l)or>aI view of head scales of A, it. panui, HMS No. 14256. La Es- 
peranza, Chiapas. 

H. (Julars of A. it. stuarli, EHT-HMS No. 11952, San Ricardo, Chia- 
pas. 

C. Clulars of A. ii. gaigeac, EHT-HMS No. 11927, Progreso, Yucatan. 

D. Gulars of A. u. podarga, HMS No. 1597. Huichihuayan, San Luis 
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Supraocvlar scales. In only one race, w. jmrm, the nor su- 
praocular is usually separated completely from the fi< d and 
frontoparietal by a row of small scales. The same <?upraocular is 
likewise separated from the siiperciliaries by, usualh > of 
granules instead of a single row as in other races, i lorms 

tlie row of small scales betw’een the supraocular and median head 
scales is short, allowing contact of the frontal or frontoparietal (or 
both) with the supraocular. These features in u. parva are illus- 
trated in Fig. lA. 

Secondary Characters 


Of secondary or racial significance are (1) pattern characters of 
varying types, including particularly the dorsal spotting and the 
nature of the dorsolateral and lateral dark and light spots, stripes 
and bars; (2) the number of lamellae under the fourth toe; ') the 
number of femoral pores; (4) the exact character of the ul irs 
(number of enlarged scales, regularity) ; (5) the size of the lab al 
gulars; and (6) the exact character of the preanals (whether o ic 
or more is split, and number of rows). 

We have been unable to find other characters that arc variable 
intersubspecifically and are not at the same time nearly equally va- 
riable intrasubspecifically. Some of these, in fact — the number of 
femoral pores and lamellae — Stuart (1942: 47) regards as of no 
diagnostic value whatever. illustrated by the several tables in- 
cluded herewith, wt believe them to be of considerable value in some 
cases. For example, 'm A, u, stuarti only one of the 72 lamellar 
counts is over 28, wdiile all those (97) of the adjacent race A. u. 
hartwegi arc 29 or over. 

Our methods ot treating data on the six 'secondary characters 
listed above are explained consecutively in the following. 

Pattern. A number of forms typically possess numerous, irregular, 
dark spots on the back, arranged more or less in two rows. Others 
lack spots completely or else have very small ones. There is some 
variation intrasubspecifically, but in most forms it is not great. 
This character is particularly useful in distinguishing u. dextra 
from the two adjacent forms, u. sinistra and u. undulata. 

Of greatest significance so far as pattern is concerned, however, 
is the nature of the dorsolateral and lateral pattern. Light and dark 
stripes, transverse bars and spots arc the chief components. Some 
forms appear rather distinctly striped, others barred, and combi- 
nations of both types of pattern with neither particularly promi- 
nent is common. As Stuart (1942: 147) has pointed out, ontoge- 
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netic rhanges and sexual dimorphism in pattern occur in most fonn^. 
Juveniles of both sexes and all females tend to have a more linear 
pattern than adult and subadult males, which tend to stress the 
barred elemerits of the pattern. Adult males are more brightly 
marked than other specimens. 

The most primitive patterns apparently are those in which stripes 
predominate, as in u, stuarti. Fig. 2D is a diagram of the stripes 
that may occur in undvlata. Dorsolateral light stripes (D) are 
typical and are distinct in the young if not in the adult, or the 
position of the stripe is clearly evident where the adjacent dark 
upper lateral stripe (C) meets the broad, light middorsal area. In 
M. stuarti only, a distinct dorsolateral dark stripe (E) borders the 
dorsolateral light stripe medially; in all other forms the medial 
bord< r of the latter is formed by the light middorsal area, which 
obviously meets the upper lateral dark stripe in case the dorsolateral 
light lines are poorly developed or absent. In u, amphigramma a 
light line develoi)s in the middle of the upper lateral dark line; this 
we call the upper lateral light line (F). In several forms (particu- 
larly w. podargoj u. dextra, u, sinistra, and u. thomasi) the upper 
lateral light line is represented by large spots, which either remain 
isolated in the dark stripe (as in u. podarga et al.) or fuse with the 
dorsolateral light stripe (as in u. thoniasi). 

A lateral light stripe (B) is of general occurrence, but is usually 
broken into short lines or into spots. Frequently in adult males it 
is not evident, being either fused with transverse lines or completely 
absent. 

A broad lateral dark zone (A) borders the lateral light line ven- 
trally. It is frequently marked with iiTegular light spots which tend 
to be elongate or oval and oriented transversely. Enlargement of 
these irregular light spot-^ results in a fusion with the lateral light 
line (or parts thereof) and sometimes with the upper lateral light 
spots. Specimens in which such a fusion has occurred have irregu- 
lar transverse light bars on the sides, producing a '‘tigroid” pattern. 
The width of the dark interspaces varies considerably, but is, within 
rather generous extremes, fairly constant for any one form. The 
narrower the dark bars, the more striking the tigroid effect becomes. 

Ijamellac. We have counted only the lamellae under the 4th toe, 
although differences in the lamellar counts of other digits are proba- 
bly equally significant. 

The lamellae on the three basal phalanges of the 4th toe are di- 
vided, and differ in number on the two sides. Those on the anterior 
surface (toward the third toe) are larger and apparently more con- 
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Fig. 2. A. Preanals of A, u. podarga, HMS No. 1597, Huichihuayan, San Luis 
Potosi. 

B. Preanals of A. u. undidata, HMS No. 18543, Tehuantepec, Oaxaca. 

C. Preanals of A. u. dextra, EHT-HMS No. 116^, Acapulco, Guerrero. 

D. Diagrammatic scheme of dorsal and lateral pattern of A, undulata. 

A. Lateral dark line. 

B. Lateral light line. 

C. Upper lateral dark lino. 

D. Dorsolateral light line. 

E. Dorsolateral dark line. 

F. Upper lateral light lino. 

slant than those in the posterior row. For that reason our counts 
were made along the preaxial border of the digit. 

Fortunately it has been po.ssible to mark an exact basal point 
from which the counts begin. A relatively large, single tubercle is 
present at the base of the 1st phalanx, immediately preceding the 
paired lamellae. Our counts begin with that tubercle as No. 1. Oc- 
casionally a single small tubercle precedes it, instead of paired 
scales ; in such cases the count still begins with the larger, proximal 
tubercle. 

The total range of variation in lamellar counts of Mexican undu- 
lata is from 22 to 36, the minimum occurring in u. stuarti, the maxi- 
mum in V. hartwegi and u. gaigeae. The maximum range in any 
one form is 11 (w. gaigeae, 26-36), the minimum 7 in forms repre- 
sented by a reasonable number of counts (u. sinistra) ,* the average 

9, excluding doubtfully comiiletc series (u. stuart 9, u. amphigramma 

10, u. parva 8, u. hartwegi 8). 

Table 1. Racial Variation in Lamellae and Pores 




Lamellae. 



Pores. 


Hack. 

Counts. 

Range. 

Average. 

Counts. 

Range. 

Average. 

stuarti 

72 

/ 22-30 

25.5 

73 

13-18 

15.5 

podarga 

30 

28-31 

29.4 

31 

13-18 

15.8 

amphigramma 

187 

24-33 

27.7 

; 180 

14-23 

17.0 

thomasi 

17 

25-30 

28.4 

18 

14-20 

17.2 

parva 

97 

26-33 

29.1 

98 

13-21 

16.4 

dextra 

20 

27-31 

28.9 

24 

15-21 

18.2 

sinistra 

111 

26 -32 

29.6 

121 

15-22 

18.1 

undulata 

94: 

25-30 

27.7 

162t 

13-20 

16.8 

hartwegi 

97 

29-36 

31.8 

100 

16-23 

20.. 5 

gaigeae 

1.32 

26-36 

.30.4 

138 

1.5-22 

18.5 


t All from Hartweg and Oliver, 1937 ; 7. 
t Of these 94 counts are from Hartweg and Oliver, 1987 : 7. 

* Unreliable are u. podarga (81 counts, range 4 ), u. thomasi (17 counts, range 6). and ii. 
dextra (20 counts, range 6). 

2—1586 
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The lowest average number of lamellae is 25.5 (u. stuarti)^ the 
highest 31.8 (u, hartwegi) . For all races the mean average is 29. 

Femoral pores. The number of pores has been found useful in 
the diagnosis of most of the races of undulata, separating almost 
all from at least one close relative. The most useful comparisons 
have been possible between u, stnarti, u. hartwegi and w. gaigeae. 
In other forms average differences may occur^ but they do not al- 
ways reach a minimum of seventy percent reliability desirable for 
a useful character. In some cases we have found it desirable to 
compare the total pore counts rather than those on one thigh only. 

The total range of variation in Mexican undulata pore counts is 
11, the actual counts varying between 13 and 23. The minimum 
number occurs in u. stiuirti, u. parva and u, undulata, the maximum 
in u. amphigravima and u. hartwegi. The maximum range of va- 
riation in any one form is 10 (u, amphigramnm, 14 to 23), the mini- 
mum 6 (u. stuarti and n. podarga, 13 to 18), the average 8 (w. 
thomasi, u. dextra, 7 ; u. sinistra, u. undulata, u. hartwegi, u. gaigeae, 
8; u. parva, 9). 
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The lowest average number of pores is 15.5 (w. stuarti) , the high- 
(st 20.5 {u. hartwegi). For all races the mean average is 17.4. 

There is a direct correlation in variation in number of pores and 
of lamellae at least racially; wc have not attempted to determine 
whether there is a similar correlation individually. In general, the 
higher the average number of pores, the higher the average number 
of lamellae (Fig. 3). A. u, parva deviates most conspicuously from 
this correlation, altliough it is not far from the expected position. 
A. u. podargn is not represented by sufficient counts to be significant 
in its apparent divergence. All others are arranged closely about the 
line of correlation. 

It is notew’orthy that in average count, in maximum count and 
in minimum count, u. stuarti is the lowest and w. hartwegi the high- 
est, in respect both to lamellae and pores. In other respects as well 
the races are the most widely differentiated of any in the species 
that occupy adjacent ranges. 

Median gvlars. We have already mentioned that the abruptness 
of enlargement of the median gulars is a character readily segregat- 
ing u, gaigeae and ii. hartwegi (not abruptly enlarged) from all other 
forms. The character of these scales is of still further use, however, 
in defining some forms. We recorded variation in two features: 
number of rows of central gulars, and ni^ber of regular and ir- 
legular scales. 

The number of rows of gulars recorded included only those con- 
taining notably enlarged scalc*^. In spite of the arbitrary nature of 
the count, marked differences definitely do occur. In u, stuarti, for 
example, a relatively large number of gulars (6 to 8) occurs; they 
are arranged very neatly in a median row which typically is bor- 
dered by much .-mailer gulars not perceptibly increasing in size 
medially. In most other forms there are fewer median gulars, but 
they are larger than in u, stuarti and somewhat more irregularly 
arranged. This difference has been used diagnostically in compar- 
ing w. podarga, u. amphigramma and u. stuarti with each other. 

The regularity of arrangement of the gulars was measured by 
counting the number of more or less symmetrical scales (exceeding 
one) aligned in the midvcntral line. A minimum of two was re- 
corded since even completely irregular scales might accidentally in- 
clude one oriented medially. 

In considering irregularity (as opposed to regularity) of the gulars 
some standard is necessary, since the anterior and posterior median 
gulars tend to be irregular and blend into the adjacent smaller gu- 
lars. We therefore selected a maximum of five gulars to be con- 
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sidered when counting the number of irregular scales. The five ob- 
served were the largest and most typical scales of the group. This 
number was selected of necessity because it was the smallest num- 
ber of rows of enlarged gulars found in any of the forms compared ; 
a larger number would have necessitated the inclusion, in some 
cases, of small gulars preceding or succeeding the enlarged series or 
group. 

Lateral gulars. We have observed a marked enlargement of the 
lateral gulars only in u. thomasi. In other races the gulars arc very 
nearly uniform throughout, except of course for the median area, but 
iray be slightly enlarged laterally in the region of the jowls. The 
greater enlargement in ti. thomasi, while clearly evident by direct 
comparison, is not prominent enough to be particularly useful in 
diagnosis. 

Preanals. As stated previously, the preanals are arranged in tw'o 
strikingly different ways: in a single or a pair of median rows. We 
have observed no variation of significance in the condition of paired 
median preanals, but the condition of an azygous row does show 
some variation of subspecific significance. 

There are three races which belong in the group with azygous 
preanals: u. undulata, u. dextra, and u. sinistra. In u. dextra, how- 
ever, the last large preaiial is usually paired (sec Fig. 2C), a condi- 
tion which may well mean an incomplete transformation from the 
primitive paired condition. In most ti. sinistra all are single, and 
in a very few u. nndulnta are any large fecale^ paired. In other 
words the latter race approaches the perfect azygous arrangement, 
and therefore the peak of specialization along this line, more closely 
than any other. A. u. sinistra is intermediate, and u. dextra the 
least specialized. 

In taking data on this character we found that there was some 
difficulty in determining what was to be considered the last preanal. 
Obviously the very small granules lining the cloaca are not to be 
counted, but these sometimes merge so gradually with the enlarged 
preanals that it is not certain just where the line of distinction 
should be drawn. For that reason it is well nigh impossible to com- 
pare homologous scales through large series of specimens of all the 
three forms involved. Moreover, in u, undulata the intermediate 
preanal-cloacal scales are frequently paired. 

A moderately satisfactory solution to this dilemma was found by 
observing the number of rows of preanals. This was determined by 
following medially the row of scales in line with the femoral pores, 
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and from their point of union counting posteriorly the number of 
rows of enlarged scales. The anterior point for the counts was 
thus relatively constant in all cases. Posteriorly, again, some doubt 
was entertained on the terminus of the enlarged scales. Some varia- 
tion is to be expected and did occur, so that our counts of the num- 
ber of preanal rows are not to be regarded absolute. It is true, how- 
ever, that u. undulata tends to have more rows of preanals than 
either u. dextra or u. sinistra. Observing only the fifth preanal, if one 
would count five rows or more, we found that the variation intro- 
duced by the numerous terminal rows wa- eliminated in most cases. 
This procedure was particularly helpful in dealing with u. undulata, 
yielding a high percentage (89%) of single posterior preanals. We 
would have had a nearly equal dispersal by taking the very last 
enlarged scales. In n. dixtra and u. sinistra the rows of preanals 
average fewer than in u. undulata, and frequently the last enlarged 
preanal would be in the fourth row. 

Accordingly, we arbitrarily decided that the paired or single con- 
dition would be recorded for the preanals of what definitely ap- 
peared as the last row of enlarged scales if the number of rows was 
found to be five or less; if over five, the character of the scales of 
the fifth row only was recorded. 

SUBSPECIFIC SECTIONS 

There arc four morphological sections in undulata, distinguished 
(m the basis of the primary characters previously outlined. Exclud- 
ing u. pulchra, each section occupies a distinct and continuous 
range, and forms a natural unit. The exceptional form, u. pulchra, 
is most closely related to u. hartwegi and ii. gaigeae, but is morpho- 
logically closest to the group containing u stuarti, u. podarga, u. 
amphigramma and u. thoinasi. The natural, subspecific groups or 
their ancestral stocks have been indicated in Fig. 4 by the Roman 
numerals I through IV. The forms of these groups may be listed as 
follows: 

I A. u. pulchra, u. hartivegi, u. gaigeae (two rows of preanals; 
small gulars*). 

II. A. u. parva (two rows of preanals; large gulars; third supra- 
ocular separated). 

III. A. u. stuarti, u. podarga, u. amphigramma, u. thomasi (two 
rows of preanals; large gulars; third supraocular not separated). 

IV. A. u. dextra, w. sinistra, u. xmdidata (one row of preanals). 

* Except M pttlifira. \Mth enlarged gulai^ and other chnracteis as in group III. 
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Allocation of u. pulchra with the subspecific group I, while cn 
morphological grounds it belongs with group III, is prompted by 
geographic considerations discussed in the following paragraphs. 

The distinctness of these four groups in Mexico is rather striking. 
A, u, undulata is the most highly specialized of its group and thus 
sharply distinguished from ii. parva and u. amphigrammay members 
of two adjacent sections. A. u. stuarti m) widely different from 
u. hartwegi and u. gaigeae, the members of an adjacent section, that 
it might well be considered a member of a different species. We 
have refrained from considering u. gaigeae and u. hartwegi collec- 
tively as a distinct specie'^ chiefly because of the existence of a 
slight approach of specimens of u. stuarti toward u, hartwegi. 
Actual intergrades still are not known, and for that reason the pos- 
sible specific distinctness of hartwegi should be kept in mind. In 
such an arrangement, how^ever, the problem of relationship to u. 
pulchra becomes acute, for it fits morphologically with ^omc of the 
other races, although it presumably intergrades with u. hartwegi. 

Incontrovertible intergrades are known only betwecui sections IT 
and IV, via u. parva and ti undulata, respectively. None is known 
between III and either II or IV, or between TIT and T, although 
they may occur. 

PHYLOGENY 

The phylogeny of Mexican races of Ameiva nruhilata is not en- 
tirely clear. Forms which differ so slightly as these furnish few 
clues to their early peregrinations and relation^^jhips. Nevertheless 
certain rather probable steps in the subspeciation of the group seem 
fairly evident. These steps may be segregated into four groups: 
those of (1) Lower and Middle Miocene, of (2) Upper Miocene and 
Lower Pliocene, of (3) Upper Pliocene and Lower Pleistocene, and 
of (4) Pleistocene and Recent times. 

Lower and Middle Miocene 

It is conceivable that in the Lower and Middle Mioccne,t when 
the Isthmus of Tehuantepec was above water, the undulata stock 
was distributed rather widely from southern and probably central 
(coastal) Mexico through all available territories in Central Amer- 
ica (Fig. 4A). Whether this stock was originally dispersed from 
the north or south is not particularly clear, but because of the in- 
disputable South American center of dispersal of the family we may 
suppose that the undulata stock migrated northward. 

t Paleoseography based on Schuchert (1935). 
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Fia. 4. Paleophylogenetic maps of A. uvdulata. 

A. Lower and Middle Miocene. 

B. Upper Miocene and Lower Pliocene. 

1. puJehra-hartwegi-gaigeae parent stock, 

11. parva parent stock. 

III. podarga-amphigramma-thomasi-stuarti parent stock. 

IV. undijdata-dextra-simslra parent stock. 

1. hartwegi-gaigeae parent stock. 


Upper Miocene and Lower Pliocene 

Since in this period these lizards were dispersed over a consider- 
able area, some differentiation may have begun while the Tehuan- 
tepec portal (in reference to the oceans) was still closed. Whether 
it began then or after the opening of the portal in the Upper 
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Miocene and Lower Pliocene is relatively immaterial; it is clear 
enough that it proceeded apace with the isolation of Mexico from 
Central America. Three physiographic features accomplished isola 
tion of four groups of undvlata. The ocean portal isolated norther 
and southern groups, and each of these was split by mountain 
ranges which reached very near if not quite to the ocean on both 
sides of the portal. The four groups are indicated by Roman num- 
erals in Fig. 4B. They, in turn, became secondary centers of dis- 
persal. 

It is important to observe that these four groups, each (except II) 
represented today by three or more subspecies, are extremely clearly 
differentiated from each other at the present time, almost to the 
extent of comprising different species in some cases. No differences 
between the subspecies of any one group (except perhaps in I) are 
as great or greater than those between the groups themselves. That 
a lengthy isolation may have been responsible for such differentia- 
tion seems reasonable. 

Obviously migration continued after isolation of the four groups. 
One of the most significant migrations occurred in group I, which 
occupied territory adjacent to a new, extensive area of land thrust 
above the sea as the Tehuantepec portal was opened. This new 
area occupies the approximate position of the present-day Yucatan 
Peninsula. Probably the animals migrating into this new territory 
became well differentiated morphologically from their parent stock; 
that differentiation under such conditions does occur is well illus- 
trated by the extremely extensive subspeciation and speciation of 
animals which have repopulated the modern Yucatan Peninsula. 
The stock which migrated into and differentiated on the new Palco- 
Yucatan Peninsula we may suppose is that which later gave rise to 
modern u, hartivegi and u. gaigeae. This stock is indicated on Fig. 
4B by the Arabic numeral 1. Veiy likely it was similar to modern 
u. hartwegL The theory of differentiation of the pvQ-hartwegi- 
gaigeae stock on a Paleo-Yucatan Peninsula accounts satisfactorily 
for the very extensive differentiation within Group I — a differentia- 
tion far greater than has occurred within any other group. 

On the northern side of the portal, migration proceeded probably 
with some differentiation into races. This topic will be discussed 
later. 

Upper Pliocene and Lower Pleistocene 

In this period the Tehuantepec portal was closed and migration 
across the Isthmus again became possible. Three important changes 
took place. It would appear (1) that the migration was effected 
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Fic. 5. PalcophyloRi'iictic maps of A. undulaia. 

A. Upper Pliocene and Lower Pleistocene'. 

B. I'pper Pleistocene and Recent. 

1. hartwcui-ifoigcae parent {‘tock. 

2. podanja^mphigramma parent stock. 

3. dvxtm-sinislra parent stock. 

A. amphigramma 

1). dt'xtra 

G. gaigeae 

H. hartwegi 
Pa. jynrvo 
Po. podarga 
Pu. pulchra 

S. sinL'itra 
St. stuarti 

St-T. stuarti-thomasi parent stock. 

T. thomasi 

U. undidata 
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chiefly by what was later to become u. stuarti, for this race is the 
farthest from its secondary center of dispersal. The considerable 
differentiation of this race — ^the most extensive in its group — is prob- 
ably correlated with this extensive migration and relatively early 
separation. A. u. undvlata (2) on the Pacific coast migrated «^ast- 
ward slightly, and probably its limited, though distinct, diheren- 
tiation is correlated with that relatively limited migration. A. w. 
parva apparently did not move into new territory, or if so there is 
no indication of it in differentiation of its stock, all of which re- 
mains today as a single form. Finally (3), the pre-gaigeae-hartwegi 
stock retreated from the Paleo-Yucatan Peninsula, which became 
largely submerged. 

Upper Pleistocene and Recent 

The major physiographic change marking this period was the 
emergence of the modern Yucatan Peninsula and much of the south- 
ern Atlantic border of Mexico, in Tabasco, Campeche and Veracruz. 
Into this new area the pre-hartwegi-gaigeae ^tock migrated, giving 
rise to u, gaigeae in northern Yucatan and u. hartwegi at the base 
of the peninsula. 

We have left in abeyance consideration of the differentiation of 
u, sinistra and u. dextra, and of w, podarga, u. arnphigramma, and 
it. thomasi. Because of tlie lesser differentiation of these forms it 
is possible that they became distinguishable at a later time than 
the other races, although there is also the ])ossibility that they 
merely differentiated more slowly. 

In the case of u. sinistra and u. dextra, it is obvious that the arid 
valley of the Rio Balsas effects the isolation of the two forms. We 
have no data on the geological history of this valley and cannot 
for that reason accurately correlate events in this area with those 
at the Isthmus. It is recorded, howeyer, that the entire western 
coast of Mexico, particularly between the Isthmus and Cape Cor- 
rientes, sank extensively after early Pleistocene times. It is pos- 
sible that this depression extended the aridity of the lower basin of 
the Rio Balsas farther into the interior, where today it penetrates 
even to within five or 10 miles of the extremely humid Atlantic 
slopes. This interpretation lends support to the idea of recent segre- 
gation of u, dextra and u, sinistra. 

It appears that, like the preceding, u. podarga and u. amphi- 
gramma differentiated in situ. There is no prominent physiographic 
barrier between the areas occupied by the two races. The isolation 
IS, in other words, ecological, and cannot well be considered any- 
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thing but a relatively recent one~6urely as recent as the isolation 
of w. dextra and u. sinistra, 

Tlic‘ origin of u, thomasi is somewhat perplexing. The race ap- 
peal o be most closely related to u. amphigramma, but is sepa- 
rateu from the latter race by u, stuarti which occurs in the lower 
Grijalva valley in Chiapas. It cannot well have arrived there be- 
fore the formation of the portal, for it surely w'ould have differ- 
entiated more extensively than it has. It may have arrived there 
while u. stuarti was migrating southward, become more or less iso- 
lated, and proceeded to parallel u. amphigramma. It is assumed 
that the early stock crossing the Isthmus southward shortly after 
it> reformation was little different from that which gave rise to u. 
amphigramma and ii. podarga. Isolated from pre-i^. stuarti stock, 
it is not surprising that it might evolve in much the same manner 
as u. amphigramma and n. podarga farther north. The differences 
between all three lie chiefly in pattern, and it is obvious that parallel- 
ism in pattern evolution is almost universal in A, undtdata: prac- 
tically all, save u. stuarti tend to break up the upper lateral dark 
lines either by fonning light spots or a continuous light line. The 
parallelism of u, amphigramma and u, dextra in this respect is strik- 
ing, although the races presumably have no direct relationship. 

Specialization 

Since most forms of A. undulata differentiated in situ, dispersal 
of primitive characters is not a critical problem. Determination of 
the i)rimitive condition of various characters is, however, of value 

T\hi.i 2 Sprri}ili 7 r<l and Pninitno Characters in Ameiva undulata 


rfe.RH 

C«ul:irs. . 

Prctiiiiils 

Supraocular sopuration. 
Upper lateral dark stripe. 

Doroolateral dark stripe . 
I’Vmoral pores and lamellae. 

Dorsal spotting 


Piimitive 

enlarged irregular. 

u pulchia. u podarga 

2 rows 

unbroken, without light spots: 
ii. aluartt 

absent 

moderate number 

reduced or none 


Specialized 


a. small: u. hartxcegt, 
u. gaigme 

b. enlarg^ and very regular* 
u. ituartx 

I row 

1 - 2 * 

with light spots or stripe 


present: u ttuarix 

a. reduced number: 
u. Mtuarti 

b increased number: 
u. hartivegi and 
tf. gaigeae 

well developed 


• Th. flmt intecer refere to the length of the row of gnuiules between the last large 
sunraocular ^ the median head scales: the second integer refera to the number of rows 
(Mm^ete or^noomplete) between the last large supraocular and the supercilianm. 
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in considering the few forms that did arise by migration, and in 
considering the extent of change in other forms. 

The primitive condition of the subspecific characters in A, undii- 
lata are recorded in Table 2. Our decisions on them are perhaps 
debatable, but we feel that the evidence available preponderantly 
favors this arrangement. 

According to that evaluation of characters, n. pulchra is the most 
primitive of group I; u. podarga of group III; and u. dextra of 
group IV. It is to be expected that pulchra would be the most 
primitive of group I, since the rest of the stock moved into an en- 
vironment probably a little different from that to which the race 
had become accustomed. 

In group III, A. u. podarga may have large light spots in the up- 
per lateral dark stripe, but is otherwise primitive and is peripheral. 
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With more regular gulars and a distant upper lateral light stripe, w. 
amphigramma is definitely more specialized than u. podarga. A, u. 
thomasi is nearly as specialized as u, amphigramma, and is a re- 
markably close parallel in spite of distinct isolation. A. u, stuarti, 
oddly enough, retains the most primitive pattern of the group or 
oven of the species, in some respects, but combines with that a num- 
ber of strongly specialized characters. 

Of all members of group IV, u. dextra is clearly the most primi- 
tive, having only a partial specialization in preanals and no dorsal 
sjiotting, although the pattern in it is extreme in its development 
(very much like u. amphigramma). A. u. sinistra is more special- 
ized in preanal arrangement, and u. undulata is the most highly 
specialized. 

These relationships, and approximate time of differentiation, are 
indicated on Figure 6. 

Differentiation Agencies 

Two major factors seem to have been involved in the subspecia- 
tion of A. nndulata: isolation (1) in situ, due to geographical, physi- 
ological, or ecological changes; and isolation by (2) migration into 
new territory (see Table 3). 

Before formation of the Miocene portal obviously a certain de- 
gree of differentiation correlated with migration into all available 
territory may have occurred, at least to such an extent that the 4 
groups of A. undulata were slightly differentiated. 

Tablk 3. Physical Factors Correlated with Siibspecific Differentiation 
in Amcirn undulata 

Physical factors 

migration (from stock of group 1) 
ecological isolation from pre-gaigeae-hartu'egi 
migration (from pre-gaigeae-'harttcegi) 
ecological isolation from gaigeae 
isolation 

migration (from stock III) 
migration (from stock III) 
ecological isolation (from stock III) 
ecological isolation (from stock III) 
migration (from stock HO 

physiographic isolation (from pre-dexfro-«ini«fro) 
physiographic isolation (from pre~dextra^»inisira) 
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After mechanical isolation of the four groups by the portal, dif- 
ferentiation then became a phenomenon accomplished (1) in situ 
(without migration), through formation of barriers here and there 
and resultant, partial or complete isolation; and in certain instances 
(2) as the species migrated into new territory also undoubtedly 
partially isolated, by some factor, from adjacent territory. 

Those forms which migrated into new ^territory differentiated 
perhaps more extensively than those remaining in the original areas. 
Unfortunately there are insufficient eases at hand to demonstrate 
whether the migrants evolved significantly more rapidly. In fact 
there is little evidence that the .^peed of differentiation is correlated 
with anything but time in these lizards; the longer the isolation, 
the greater the differentiation. There is in all probability little 
difference in end result between differentiation via isolation and 
differentiation na'migration, especially since the real factor in the 
latter case may in reality be isolation. There is this difference, 
however: that differentiation via migration results in a geographic 
trend of specialization, while differentiation in sitv does not. 

Character Dispersvl 

Peripheral dispersal of primitive characters is commonly recog- 
nized in large groups, especially of mammals, but in small groups 
the phenomenon is not of regular occurrence. We can verify, how- 
ever, that the peripheral forms of A?ndva undidata do appear to be 
the most primitive of the species; they are v. podarga, pre-dextra- 
sinistra^ and ?/. jnilchra. The reverse situation, however, occurs 
within the subspecies groups, which demonstrate peripheral special- 
ization. In group I, pre-gaigeae-hartv^egi is a peripheral special- 
ization of earlier stock; in group III, u. stvarti is a peripheral spe- 
cialization, again from a secondary center of dispersal ; and in group 
IV, w. undulata is likewise a peripheral specialization. In each case 
migration into new territory, as opposed to differentiation in situ, 
has been involved. 

Some explanation is in order for the apparently opposite trends 
of evolution of, on the one hand, the species as a whole, and on 
the other hand, of its subspecies groups. They appear to be fun- 
damentally different, for migration of the species as a whole to its 
present peripheral range limits was accomplished with peripheral 
dispersal of primitive forms, while migration of lesser groups re- 
sulted in peripheral specialization. 

In this particular case the apparent differences can be explained 
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as follows. The earliest stock of the species, as it migrated from a 
center of dispersal, did specialize, and the four subspecies groups at 
the time of their isolation were in reality specialized as compared 
with the original stock, none of which persisted unchanged. Reach- 
ing the limits of its range, subsequent differentiation was accom- 
plished in situ only, with obviously haphazard specialization at va- 
rious points in the range. Further migration occurred only centri- 
fugally into new territories elevated near the center of the range. 
Actually these territories can be considered peripheral, inasmuch as 
they are peripheral in the ranges of the groups themselves. The 
secondary migration, like the first, wa^ accompanied by peripheral 
specialization. The peculiar effect of liaving peripheral primitive- 
ness on the one hand and peripheral specialization on the other is, 
then, a false illusion. In reality peripheral specialization occurred 
in all cases. 

Migration Effpxts 

Migration has, in these lizards, been the most important factor in 
specialization of several races. In every case of migration, special- 
ization has followed or occurred at the same time. It can, with some 
degree of confidence, be suggested that migration always is accom- 
panied by specialization in some respect, at least in these lizards. 
Peripheral forms may always be expected to be more specialized 
than their ancestral forms, although they in turn may be more prim- 
itive than other derivatives of those ancestors. If these data may be 
applied to Matthew’s theory of peripheral dispersal of primitive 
groups, it is obvious that Matthew is correct only as one line of de- 
rivatives (and migrants) is compared with another line of deriva- 
tives (later migrants) of the same ancestors; his theory appears to 
be incorrect as applied to a single line of derivatives, in which peri- 
pheral specialization is the rule. It thus seems that the often-heard, 
loose statement that this Matthewsian thesis is applicable only to 
larger categories [each representing a different line] but not the 
smaller ones [each representing only one line] is, in a general way, 
correct and reasonable. 


Nonprimitive Areas 

Three areas in Mexico are shown by this study to be newly 
emerged; they are the Atlantic slopes on the eastern side of the 
Isthmus of Tehuantepec; Pacific slopes on the western side of the 
Isthmus; and the northern portion of the Yucatan peninsula. All 
these areas were populated by relatively recent migrants. Those 
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which evolve at approximately the same rate as Ameiva undulcta 
(most reptiles?) have not been able to use these areas as secondary 
centers of dispersal. Therefore, it is reasonable to postulate that, in 
those cases in which such animals are represented by one form in 
any of the three nonprimitive areas, and by one or more closelv re- 
lated species or subspecies in adjacent areas, the form in the non- 
primitive area is never the most primitive. This postulate is not to 
be construed to imply that relatively primitive specie^ canno* occur 
there; they can and do, but if they are represented in an ai.jacent 
area by another close relative, the latter is the more primitive of 
the two. Likewise this postulate is not to be construed to apply to 
any migrants which have already set up in those areas secondary 
centers of dispersal from which other forms have radiated. It is 
believed that these areas have served as secondary centers for very 
few, if any, reptiles and amphibians. 

Ages of Races 

Exact ages cannot be given for any race of A. undidata, but be- 
cause of the rather precise correlation in some cases of differentia- 
tion with geological events, the geological time estimates can give 
a clue to the approximate ages of the races, as indicated in Figure 6 
A. It. gaigeae appears to be the most recent, of Upper Pleistocene 
date. It is also one of the least well defined of all races. Perhaps 
equally recent arc the differentiations from each other of tt. amphi- 
gramma and u. podarga, and of u. dextra and it. ninistra, but the 
geological correlation with the Upper Pleistocene is not so well a^i- 
sured as in the case of it. gaigeae. A. n. stuarti and «. thomasi are 
marked as of no greater age than that of the Upper Pliocene. 

Orthoevolutiox 

It is pretty clearly demonstrated that the undulata stock can be 
interpreted to have evoh^ed along one particular line with respect 
to pattern, all forms tending to develop light spots and later a longi- 
tudinal light lino in the upper lateral dark line. Whether this ex- 
tensive parallelism was effected by strong survival value of this 
particular type of pattern, or by a trend of mutation already estab- 
lished before segregation of the four groups, is not readily evident, 
and we hold no opinion on the basis of evidence afforded by these 
lizards. 
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PROBLEMS 

Numerous problems in the systematic arrangement of Mexican 
AmeAva undulata await solution. A few are listed below. 

1 Of prime interest is the status of the group containing u. gai- 
geat *tnd ti. hartwegi. If intergrades actually do not occur between 
u. si <rti and either of them, serious consideration should be given 
to the recognition of a distinct species, Ameiva hartwegi. In such 
case ijaigeae would undoubtedly be one race of hartwegi, but the 
allocation of ?/. pulchra would remain in doubt until further studies 
revealed the existence or absence of intergrades between the latter 
and hartwegi. It is assumed that all the territory between these 
several forms is suitable for their habitation; if this actually is the 
case the forms must either intergrade or overlap geographically. 

2. Of equal interest for future study is the possibility of inter- 
gradation between u. undulata and u. amphigramma — forms which 
represent two different groups not now proved to intergrade. 

3. The status of u. thomaai is worthy of further study. It may 
intergrade either with u. amphigraninia or, more probably, with 
u. stuarti, 

4. Of considerable interest for future work is whether it. parva 
intergrades with u. amphigramma. It seems probable. 

T). More material is needed to check the validity and variation in 
u. dextra and u, sinistra. 

(). Tlie range and geographic variation in u. stuarti needs further 
''tudy. At present most of the recorded ilata are based upon speci- 
mens from a single locality. 

7. The color in life has Ix'en recorded for only one race, u. amphi- 
gramma. Detailetl notes are much to be desired on live material. 
Undoubtedly color differences not now evident occur between a 
number of races. The ventral color, particularly of adult males, 
may prove to be of diagnostic value. 
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Kby to Mexican Ameiva 


1 . 


s. 


5. 


6 . 


7. 


9. 


10 . 


Outer row of ventrals considerably sraaller than the others fc»t\va edwardm, 

Outer row of ventrala as large as the others 

Preanal scales in two rows ^ 

Preanal scales in one row or with no more than one posterior scale divided & 

Two rows of granules between tJiird supraocular and superciliarics; third siipraocu- 

lars generally completely separated from front oparietals by granules . .w. ? a 

A single row of granules between third supraoculais anti superciliarics; third 8Ui<»a- 

oculars in contact with frontoparietals anteriorly 

Median gulars abruptly enlarged ^ 

Median gulars little enlarged, gradually merging with liiteinl guinrs 

Upper lateral vertical light lint's from axilla to gioiii 

12 or more 

Upper lateral vertical light lines from axilla to groin 

11 or less w- hartwryi 

Median gulars irregular or no more than 2 icgular (h7%)‘ lamellae uiuler 4th toe 
28 or more; no upper lateral light stripe, although large spots take its place m adult 

males u. podarga 

At least 3 median gulars regular (100% iii all except u. antphiyrainnia. uith 87%); 


lam'^llae variable; upper lateral light stripe piesent or absent 7 

Dorsolateral dark stripes present except in s(ime large ailults, in which the upper lat- 
eral light spots if present are much narrowrer than the spaces between them; laiiicllae 

on the 4th toe usually (88%) 27 or less u. sttmrti 

No dorsolateral dark stripes; iippei lafeial light spots an wule as or wnler than 
spaces between, or represented by a contimunis upper lateial light stripe; Iniiiellue 

variable 8 

Upper lateral light spots or lines not contacting tlorsolnferal light area or line in 
adult males, separated by a narrow dark area; lateial guhits not or scarcely en- 
larged u. amphiqramvxa 

Upper lateral light spots merged with dorsolateral light line in adult males; lateral 

gulars markedly enlarged t*. thornasi 

Last preanal scale generally (80%) divided; lateial markings showing little ten- 
dency to be arranged vertically; niiddorsal markings greatly reduced u. d*xtra 

Last preanal scale generally entire; lateral markings tending to be orrnnged \erti- 

cally; middorsal markings well developed 10 

Upper lateral light spots in adult males large, wider than intervt*ning dark spaces; 

generally (95%) 6 or Jess rows of preaiials u. snitHtra 

Upper lateral light spots in adult males small, narrower than mteiv'cning dark spaces 
in all males; frequently (05%) 6 or more rows of preanals u. uudulata 



Fig. 7. Distribution of subspecies of Ameiva undulaia in Mexico. 
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Accounts of Subspecies 

'1 n<> arrangement of these accounts follows, as closely as linear 
seqii' lice will permit, the apparent phylogenetic relationships of the 
var s forms. As explained elsewhere, we regard the group contain- 
ing jrulchra as the most primitive of A. undvlata, even though 
other members of the group are rather highly specialized. Since u. 
pulchra is not Mexican it is omitted, and the list accordingly begins 
with M. hartwegi and u. gaigeae respectively, the latter of which ob- 
viously is a derivative of u. hartwegi or an ancestor very much like 
it. A. u. podarga is perhaps the least modified of trans-Isthmian 
forms. In geographic and partly phylogenetic sequence three other 
forms follow: u. amphigramma, n. thomasi, and u. stuarti. Whether 
It. parva or the trans-Isthmian Pacific forms should follow is an or- 
bitrary decision; w. undulata and u. parva are about equally special- 
ized. In deference to the rather remarkable preanal change in the 
more northerly group, and to the advantage of placing u. parva near 
the other races with paired preanals, we iollow with the southern 
race. It is fairly clear that of the remaining three forms u. dextra 
is the most generalized and u. undulata the most specialized. 

Ameiva undulata hartwegi Smith 

(PI 2. Kir H) 

Amtiva undulata hartwegi, Snulli, 1940; 55 (ttpt locality Chiapa*-, Mevico, acro«^s the Rjo 
I’stmiatinta from Pietlras Negrn'*, Pet^n, (Guatemala; ftpe U. > Nat. Mus. No. 108000). 

When originally diagnosed this form was conceived to be more or 
less homogeneous, ranging throughout the Yucatan Peninsula and 
its base, including the Peten area of Guatemala. This interpretation 
was likewise held by Stuart (1942: 145). Both authors observed 
chiefly the uniformity of the character of the gular scales through- 
out this area, Stuart extending its range as far as Honduras. Since 
the character is so peculiar in the species Ameiva undulata it is not 
surprising lesser geographical variations received little attention. It 
is well known, however, that a very large percentage of wide-rang- 
ing species, w'hose ranges include the entire Yucatan Peninsula, have 
differentiated in such a way that a northern Yucatan race is dis- 
tinguishable. Examination of specimens from northern and south- 
ern extremes revealed that differences occur in this form, as well as 
in many others. 

Diagnosis. A. u. hartwegi as at present defined may be diagnosed 
as follows: gulars small and irregular, preanals in two rows; lam- 
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ellae on 4th toe 29 or more (100%), generally 31 or more (81.5%) 
femoral pores on both sides 39 or more (89.8%), upper lateral ver- 
tical li^t lines between axilla and groin 11 or less (98.2%). The 
last two characters differentiate this race from «. gaigeae, compari- 
sons with which are given in Table 7. 

Range. Atlantic slopes of Mexico and Guatemala from the ^ icin- 
ity of the southeastern end of Laguna de Tcrmino'^ south and east- 
ward across the ba«e of the Yucatan Penin'iila to north' stern 
Honduras. 

Table 4 Vmiation in j 4 ii hailuK/i 


Character 


( ouiits 

U iiiRe 

Vxi’raRO 

Femoral pores, one side 


r>2 

17 23 

20 9 

9 9 

18 

10 22 

19 9 

Femoral pores, total 


10 

37 4i 1 

41 9 

9 9 

19 

14 41 

^9 7 

Lamellat' on 4 th toe 


97 

29 3(1 

31 8 

Upp r Kt‘»ril V liu s frot ixilla to »in 


1 

1 8 12 

1 9 f* 

1 


Locality records. We have examined 78 "pccinKn'- from the tvpe 
locality, and frpm Piedra." Negra®, Pcten, Guatemala We have 
taken data on only fifty of tin- -ene- We aie aware of no othei 
locality records for Mexico 

Discussion Tin- h the hnge-t of Mexican lace- of Anieiva un- 


Tables Compai iMins of yl u haitu < qi wiih A u 


ClKRtCTER 


hart II (f/i 


htuart\ 


Femoral pores 
liRm^llae OH 4tb toe 
Giilirs 


18 oi nion ')8 t 
29 or m«)n 100^ 
'♦mall itnirtihr 


17 or less 97 
28or!.s#.98 (/< 
1 itn n Rill ir 


dulata, reaching a maximum -ize of 138 mm -nout to vent in males, 
and 115 mm. in female-. Variation in femoral pores, lamellae on 
fourth toe and upper lateral light lines arc given in Table 4. 

Comparisons. The only fonn« in Mexico with which u. hartwegi 
intergrades arc u. gaigeae and possibly u. stuarti. Comparisons with 
the latter are given in Table 5, with the former in Table 7. The in- 
tergrades are discussed with the other species. 
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Ameiva undulata gaigeae eubsp. nov/ 


(Pig, 1C; PI. 2C) 


Holotyipe, An adult ina\e,EHT-HM8 T!\o. irom ProgTCSO, 

Yucatan, collected by Hobart M. Smith, 1935. 

Pamtypes. Sixty-three, including 6 topotypes (EHT-HMS Nos. 
1192r>-6, 11928-31), fifty-nine (EHT-HMS No. 11985, UMMZ Nos. 
682] 72934-72957, 80847-80860, 80861 (3), 80862 (5), 83289 (3), 

8089 (5) ) from Chichen Itza, Yucatan; three (UMMZ No. 78586 
[3]) from a locality five miles inland from Vigia, Quintana Roo; 
and two (UMMZ No. 78587f2]) from Ascencion Bay, Yucatan. 

Locality records. All specimens available have been included in 
the type series, except UMMZ Nos. 68216-68224, from Chichen 
Itza, all juvenile'^; UMMZ No. 83535, from Ciudad del Carmen, 
Campeche; EHT-HMS No. 11942-11945, 13114, from Encamacion, 
Campeche (intergrades with u. hartwegi) ; and UMMZ No. 83945, 
from Coba, Quintana Roo. The U. S. National Museum has speci- 
mens (not seen) from La Vega, Mujeres Island, and Tunkas, Yuca- 
tan. Caige (1936:297) reports it from Champoton, Campeche. 

Diagnosis. Related to u. hartivegi, having small, irregular gulars 
and preanals in two rows. Differs from that form in having 12 or 
more (89.5%) lateral vertical light spots between axilla and groin, 
and in having fewer femoral pores (in males, 19 or less on one side 
[61% 1 , 40 or less on both sides [77.5%] ; in females, 18 or less on 
one side [76%], 37 or less on both sides [82%] ). 

Description of type. Head scales typical of Ameiva undulata. 
Frontoparietals very narrowly in contact with second supraocular; 3 
supraoculars, followed by a group of 3 enlarged granules; 2 frenocu- 
lars; an incomplete secondary row of small scales in addition to the 
primary between posterior chin shields and infralabials; central gu- 
lars irregular, small, one-half or one-third size of largest meso- 
jdychial, about 2 or 3 times as large as adjacent lateral scales; 
mesoptychials relatively small, no larger than scales in anterior 
row oi abdominals; 32 rows of ventrals; 6 rows of preanals, paired; 
femoral pores 17-18; lamellae on fourth toe 30-31. 

Dorsal ground color dull, bluish slate; middorsum with small, ir- 
regular, dark spots posteriorly, none on neck or scapular region; 
dorsolateral dark stripes and dorsolateral light stripes completely 


•NftiiKHl for Mrs Hrlen T. Gnige «f the Mubouiu of Zot»log>, Univeisity of Michigan, m 
lerogiiitiou of her contnbutions to tlie knowledge of the YucalAn herpetofauna and to the 
giudance of many rtudenta whose good fortune it has been to bv hers It is a plewure to 
?i»ooiate her naine m one gemus wnii tlmt of hei cIose.st professional colleagues, Urn. xVonnaii 
Hartweg, Alexander Ruth\en ami L. C. Stuait. 
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absent; upper lateral dark area split into numerous transverse spots, 
separated from each other by 18i vertical light blue lines from n villa 
to groin, nearly or quite equal in width to the dark spots; lateral 
light line indicated by a series of small light spots, one at tl ven- 
tral end of each of the vertical light lines previously mcni )ned; 
sides dimly barred, the lines for the most part tending to coincide 
with those in the upper lateral zone; hind legs with an ill-defined, 
open, dark reticulation and with small, scattered, light spots, espe- 
cially on the shank. 

Variation. The males resemble the type very closely, varying 
chiefly, so far as pattern is concerned, in the amount of spotting on 


Table 6 Vaiiation in i4. w gaiyiae 


Chah^ctek 


('ounts 

ItaiiKo 

AveraRe 

Femoral pores, one side 

cf o’ 

80 

15-22 

19 1 

9 9 

58 

15>21 

17.6 

Femoral pores, both sides 

. d'd* 

40 

31-43 

38 1 

9 9 

28 

31-42 

35 3 

Lam^'llae on 4th toe 


132 

26-30 

30.4 

Upper lateral vertical liflfht lines from axil! i to irroin 

1 

>7 

0-18 

1 1 


the back. The number of vertical light lines in the upper lateral 
area also varies somewhat as indicated in Table 6. In all the upper 
lateral spots are clearly defined. 

Females, at least in the young and half-grown specimens, possess 
fairly di.sfinct dorsolateral light lines; the upper lateral dark area is 
split by dim light lines forming a pattern similar to that of the 
males, but much less distinct; the lateral light line is more clearly 
evident than in the males, although it still consists of spots and 
short lines; the sides below the level of the lateral lines are very 
feebly marked. On the whole, females are readily distinguishable 
from males by the 'emphasis in them of the longitudinal elements of 
the pattern. 

The gulars vary somewhat in size and arrangement, but in verv 
few specimens are any central gulars abruptly enlarged. In occa- 
sional specimens there is a tendency toward alignment of the cen- 
tral gulars in a single, median row, but the scales are no larger 
than in other specimens. 

The largest male measures 125 mm. .snout to vent; the largest 
female 107 mm. 
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_ Variation in femoral pores, lamellae on the 4th toe, and the num- 
l)er of upper lateral light lines is given in Table 6. 

( mparisons. The present race is distinguished from the west 
coa forms except u. parva, by a double row of preanals, and from 
all ofhers, save u. hwrtwegi, by the small, irregular gulars. It dif- 
fers from u. hartwegi as shown in Table 7. 

Intergrades between u. hartwegi and u. gaigeae are available from 
Encarnacidn, Campeche (EHT-HMS 11942-5, 13114). These five 
specimens are all large females measuring between 95 mm. and 108 
mm., snout to vent. The gulars are completely irregular and rela- 


T\ble 7 Coniparhsons of A. u (/aiytae and A. u. hailwegi 


Chakacter 


gaigeae 

hartwegi 

FemorM pores, one side 

9 9 
d'd' 

or less 75 9% 

19 or less 61 2% 

19 or more 92 1% 

20 or more 90 3% 

Femoral pores, both sides 

9 9 
d'd' 

37 or less 82 1% 

40 or less 77 5% 

38 or more 89 

41 or more 73.3% 

lTp|H r 1 it r.i’ n rti( i' liR^t lines from axilla to groin 

12 or more 89 5% 

1 1 or less 98 2% 


tively small; lamellae on the fourth toe vary from 29 to 32 (29, one; 
30, four; 31, four; 32, one) ; femoral pores 15 to 19 (15, one; 16, one; 
17, one; 18, three; 19, four); upper lateral light spots between 
axilla and groin 10 to 14 (10, two; 12, one; 13, one; 14, one). 

These specimens cannot bo referred to u. sluarti, nor do they more 
than slightly resemble it; in practically every refspect they differ 
from that form. Therefore, we need consider only u. hartwegi and 
M. gaigeae. In pattern, one of the chief differential characters, they 
are intermediate, but perhaps nearer u. gaigeae; and in number of 
femoral pores they are fairly close to u. gaigeae. The large size is 
more typical of u. hartwegi, although the difference is slight; one 
specimen exceeds by 1 mm. the maximum known for typical u. 
gaigeae. For the present we prefer to allocate the population repre- 
sented with u. gaigeae. 

Range. Northern half of the Yucatan Peninsula, and southward 
to the island of Cannen along the extreme eastern coast. Inter- 
grades with u. hartwegi occur at least east of Laguna del Carmen, 
and probably northward through the central part of the peninsula 
where the high forest meets the coastal senib. Intergradation with 
u. stuarti probably occurs in areas near the eastern end of Laguna 
del •Carmen. 
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^meiva vndulata podarga * subsp. nov. 

(Figs. ID. 2A) 

Rolotype. An adult male, EHT-HMS No. 14471, from 7 miles 
west of Victoria, Tamaulipas, collected by Hobart M. Smith and 
David H. Dunklc, 1934. 

Paratypes. Fifteen, including 5 (EHT-HMS Nos. 14472-4, 
USNM Nos. 106141-2) from Hacienda La Clementina, near Foilon, 
Tamaulipas; 3 (EHT-HMS Nos. 11959-61) from Antiguo Morelos, 
Tamaulipas; 2 (UMMZ No. 88232 [2]) from Rio (luayala near 
Magiseatzin; 3 (EHT-HMS Nos. 11677-9) from near Ciudad .daiz, 
San Luis Potosi; one (EHT-HMS No. 11962) from near Valles, 
San Luis Potosi; and one (HMS No. 1597) from Huichihuayan, 
San Luis Potosi. 

Diagnosis. Related to xi. amphigramma and u. stuarti having 
paired preanals, abruptly enlarged gulars, and the last supraocular 
broadly in contact with median head scales and separated from the 
superciliaries by a single row of granules. Differs from u. amphi- 
gramma chiefly in the absence of the upper lateral light stripe and 
in reduction of spotting, but also in having completely irregular 
gulai’s or no more than two regular median scales (84.6% >. Differs 
from u. stxvarti in having irregular gulars, lamellae on the fourth toe 
twenty-eight or more (100%), presence of large upper lateral light 
spots in males, and in the absence of a dark median border on the 
dorsolateral light stripe. 

Description of type. Head scales similar to the type of u. dcxtni 
except as follows: chin shields separated from posterior infralabials 
by a single row of small scales; central gulars enlarged, irregular, 
except for two broad scales in the median line; enlarged mesopty- 
chials in two rows; 32 ventrals from gular fold to preanal region; 
five rows of preanals, paired; femoral pores 17-18; lamellae on 
fourth toe 29-29. 

Snout to vent, 102 mm.; tail broken; hind leg, 77 mm.; foreleg, 
36 mm.; snout to gular fold, 35.5 mm.; snout to anterior margin of 
ear, 24 mm. 

Middorsum slate gray; very few small scattered dark spots on 
posterior part of back; dorsolateral light line dimly evident on neck, 
not elsewhere; below the level of the dorsolateral light line a series 
of large subquadrangular, light spots, separated from each other 
by narrow, dark brown bars, half as wide as the light spots; sides 


• From Greek, swift-footed. 
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lighter brown, traversed by numerous, narrow vertical, broken or 
continuous, light streaks which extend from the belly almost or quite 
to the level of the upper lateral light spots; gular region bluish, 
belly darker. 


Table 8. Variation in A, u. podarga 


CRAR\CTKn 

Counts 

Range 

Average 

Fen <I pores, one side 

14 

15-18 

10.8 

9 9 

17 

13-17 

16.3 

Tjamellae on 4th toe 

30 

28-31 

20.*4 

Hows of gulars . . 

I« 

5-7 

5.7 


\ armtwn. Six males are available, all adults except two juveniles, 
one measuring 48 mm. snout to vent, the other 36 mm. All speci- 
ns (save the smallest in which tlip upper lateral light spots are 
present but very dim) clearly show markings similar to those of 
the type, with no tendency whatever of the lateral light spots to 
fuse, forming a stripe. The spots are, in all, separated by dark bars 
at least half as wide as the light spots, usually wider. As in the 
type the middorsuni is practically immaculate. The sides are dimly 
marked in all except the largest male (HMS 1597) which has a 
distinct, broken lateral light line as well as vertical, lateral light 
lines ; in it also the dorsolateral light lines are distinct, while in the 
others they are very dim. 

Females are very much like the males; the middorsal markings are 
somewhat better developed; the dorsolateral light stripes are some- 
what clearer; the upper lateral light spots are absent in the young, 
but appear dimly in specimens measuring about 80 mm. or more, 
and in some specimens closely approach the condition in the males. 
The lateral light stripe is well developed in the young and is usually 
retained in the adults, but may disappear 11 specimen). Even to a 
greater extent than in the males the lateral light markings are 
reduced in number, size and distinctness. 

The largest male measures 116 mm. snout to vent; the largest 
female 96 mm. 

Variation in femoral pores and lamellae are given in Table 8. 
The central gulars arc irregular in arrangement; in six specimens 
they arc completely irregular, no two scales being alike and situated 
in the median line; in 5 si)ecimens a maximum of two scales are 
medially situated, and in two specimens all the enlarged central 
gulars but one (in a total of five) are regularly arranged. 
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Comparisons. The race of Ameiva undulata nearest to u. podarga 
both geographically and, presumably, taxonomically is u. arrvphu 
gramma. There are few diflPerences between the two races except in 
gulars and pattern. The pattern differences are, however, vf^ry 
striking and include, as the most important, the development of the 
upper lateral light stripe. In u. amphigrarnma this stripe .o, in 
males, either continuous (the usual condition) or broken into 
blotches, separated from each other by very narrow dark lines, con- 
siderably less than half the width of the blotches. This condition 
obtains in males of all sizes but increases in distinctness with age. 
Oddly enough in the females either a continuous or discontinuous 
upper lateral light stripe similar to that of the males only much 
dimmer, is developed in adult specimens; unlike the males, however, 
juvenile females do not show the stripe or spots. 


Table 9. Comparisons of A. u. podarga with A. ii. amphigtamma 


Charactxb 

podarga 

amphigrarnma 

Femoral pores, one side. . 

d'd' 

average 16.8 

average 17.6 


9 9 

15 or less 64.7% 

16 or more 75.0% 

Gulars (based on the largest 5 median 
scales) , 

irregular or no more than 

2 regular 86.7% 

regular or no more than 3 
inegular 87.3% 

Pattern 

mottling 

reduced 

well developed 


upper lateral 
light stripe 

absent or represented by 
spots less than twice 
width of intervening 
*«pocea 

present or represented by 
spots over twice width 
of intervening spaces 


In u. podarga the upper lateral light stripe is never continuous 
but is represented by large light blotches separated from each other 
by dark spaces at least half as wide as the light areas. As in u, 
amphigrarnma this pattern occurs in all males and in adult females 
with the same limitations. 

In u. amphigrarnma the body and legs are rather strongly spotted; 
the markings are most distinct on the middorsum and, with the ex- 
ception of adult males, on the legs. In u. podarga on the other hand, 
the back and legs are practically unicolor, and as described for 
both sexes, the sides have very little spotting. 

There is some difference in the average number of femoral pores 
of these two races as indicated in Table 9, but the character is not 
of taxonomic value, except perhaps in females. Further data are 
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required on this point. There is also an apparent difference in the 
number of rows of sublabials between the posterior infralabials and 
the chin shields, although again the difference appears to be of 
lit Me taxonomic value. In u, podarga eight specimens have only 
o row, five have an incomplete secondary row, while one has a 
short, complete secondary row. 

The arrangement of the median gulars is a character of consider- 
able importance in separating u. podarga and u. amphigramma. In 
the former 86.7 percent of the specimens have completely irregular 
or no more than two regular median scales (restricting to five the 
number of gulars considered) ; in u. amphigramma only 12.7 percent 
are of that character. 


Tablk 10 C'onipiii i^ons of A v. podaujn with A. h. duarti 


CHARArTER 

podarga 

stuarti 

Lamellae on 4 th too 


28 or more 100% 

27 or less 87.5% 

Gulars 

(Based on the largest 

6 median scales) 

arrangement 

irregular or no more than 

2 regular 86 7Vo 

regular or no more than 3 
irregular 100% 

Pattern . 

upper lateral 
light spots 

present, broad 

absent or narrow 


dorsolateral 
dark stripe 

always absent 

present except in some 
adults 


dorsolateral 
lurht stripe 

faint or absent 

well developed 


Comparisons of u. podarga with ii. stuarti are given in Table 10. 
The difference^ as cited in the table are self-explanatory. 

Range. A^ide from the localities represented by the paratypes, 
we have records of s]iecimons from the following: San Luis Potosi: 
Tamazunchalc (EHT-HMS) ; Tamaulipas: Alta Mira (USNM) ; 
Victoria (USNM). The range appears to extend along the Atlantic 
coast from the latitude of Victoria, Tamaulipas, southward into 
northern Veracruz. The exact area of intergradation with ii. amphi- 
gramma is unknown at present. 

A^newa undnlata amphigramma Smith and Laufe 

(PI 1. Figs C, D) 

Amelia utidulutn amphiqramma Smith and Laufe, 1946: (t>pe locality San Andrea Tu\tla, 
Veracruz, type KHT-HMS No 119S.1) 

IHagnosis. A member of the undulata group of Ameiva, closely 
related to w. stuarti and «. podarga; preanals in two rows; median 
gulars rather abruptly enlarged, arranged generally in a median row 
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of 5 to 8 scales. Differs from u. podarga in having (1) usually /o) 
no more than 2 of the 5 largest gulars divided or irregular, (2) 
usually (75%) 16 or more femoral pores in females; (3) consider- 
able mottling on the back, and (4) an upper lateral light stripe 
which is never or rarely broken into light sjiots less than twice as 
wide as the dark intervening spaces. Differs from u. stvarh to some 
extent in number of lamellae under the fourth toe (55% with 28 
or more), and in having fewer gulars of which more are irregular, 
but chiefly in jiattern: (1) Adult males i)ossess a conspicuous, 
broad, longitudinal, light, ui)[)er lateral stripe which may be broken 
into large spots not less than twice the width of intervening spaces; 
this character is discernible although indistinct in adult females, and 
is generally at least feebly evident in young males; (2) there is no 
continuous dorsolateral dark stripe, tyiiically, although females may 
have it broken into spots or reduced in length or width; and (3) 
the dorsolateral light strij^es completely disappear in adult males. 
Differs from u. stuarti and u. gaigear, the only other races with two 
rows of preanals, chiefly in the possession of the upper lateral light 
stripe, abruptly enlarged gulars, and a smaller maximum size. 

Range. Northern Veracruz (exact area uncertain, perhaps in the 
vicinity of Laguna Tamiahua, where it intergrades with u. podarga, 
southward at relatively low elevation (below about 4,000 ft.) through 
most of Veracruz to the Isthmus of Tehuantepec, there intergrading 
with V. stuarti; westward into valleys extending into extreme east- 
ern Oaxaca and probably northeastern Puebla. 

Localities. We have now examined a total of 104 specimens of 
this race. Localities rei)resented by specimens ..examined include: 
Veracruz: Atoyac, Boca del Rio, Cualotolapam, Lake ('aternaco. 
Jalapa, Orizaba, Potrero Viejo, Puente Nacional, Rodriguez Clara, 
San Andres Tuxtla, Tierra Colorada; Oaxaca: Cosolapa, Matias 
Romero. Literature records include Achotal, Hda. del Hobo, Jical- 
tepec, Mirador, Obispo, Otopa, Perez and Presidio in Veracruz, and 
Agua Fna, Oaxaca. The U. S. National Museum has specimens 
(not seen) from Tuxtepec, Oaxaca, San Rafael, Veracruz, and La 
Venta, Tabasco, 

Discussion. Two additional topotyiies (EHT-HMSNos. 15136-7), 
from San Andres Tuxtla, Veracruz, have come to hand since the form 
'was described. One is a juvenile male measuring 54 mm. snout to 
vent; it shows a dark dorsolateral stripe typical of u, stuarti and 
never present in more northern u. amphigramma; the lamellae on 
the fourth toe, however, number 30-32, as is characteristic of u. 
amphigramma. 
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X lie other specimen, an adult male, has large upper lateral spots 
separated from each other by vertical dark bars generally less than 
half the width of the light areas; its lamellae on the fourth toe 
number 29-29. In both these characters it resembles w. amphi- 
gramma. 

Table 11. Variation in A. u. amphigiamma 


Chvha< tru 

Counts 

Ran^e 

Averajre 

Femoral pores, one nde 

AS 

14-23 

17 « 

9 9 

92 

U-20 

16 1 

r.nniellae on 4tli toe 

187 

24-33 

27 7 

Rous of KuiarH 

95 

5-8 

5 9 


While the type and two para types, all adult male.'', from this same 
locality have the typical i)attern of u. a^nphigramma, they do have 
fewer lamellae (27-28, 27-?, 27-28) than mo^t ?/. amphigramma, 
hut like most (88%) u. fitnarti. 

These five specimen^ a'< a group definitely appear to represent an 
intergrading population between these two YacQ<. The most out- 
•'tanding feature of u. amphigrafnmn, the ]>attern, i^* apparently 
typical of the population. 

It i^ unfoitunate that the type locality lie" within an area of in- 
tergradation, hut obviously the intergrade" apiiroach the northern 
race*, which we defined and intended to name, much more closely 
than the southern (u. stuarti). 

Thirty-three ''pecimen^ from very near the type locality, at 
( uatota'lapam (UMMZ 41422-41442, 41444-41454) and Lake Cate- 
maco (riMMZ 41448), Veracruz, agree well with the types in pat- 
tern. There are 16 males, of which all but one are of large or mod- 
erate size. The smallest (43 mm. snout to vent) shows only faint 
evidence of a doi-solateral dark band (in the neck region), and has 
a faint upi)er lateral light stripe. In the other males, nine have 
continuous upper lateral light stripes, and five have the stripes 
broken by a few very narrow* dark lines. In one the upper lateral 
light spots are small and separated from each other by dark spaces 
as broad as the light spots, or broader. Of the seventeen females, 
nine show evidence of an upper lateral light stripe; all these are 67 
mm. or more in snout-vent length. The other females, which lack 
any evidence of an upper lateral light stripe, are smaller, 70 mm, 
or less in snout- vent length. Tw*o show^ a fairly distinct dorsolateral 
dark stripe, but no other specimens, male or female, possess them, 



46 


The University Science Bulletin 


even though one female measures only 38 mm. snout to vent. Many 
females do, however, possess numerous dark spots which may repre- 
sent the dorsolateral dark stripe, since they border the dorsolateral 
light stripe medially. This lot of specimens approaches u. stuarti 
in some characters, as in the occasional presence of a dorsolateral 
dark stripe and in a reduced number of fourth toe lamellae. There 
is no question whatever, on the other hand^ that they represent a 
population essentially like u. amphigramma, and but little diluted 
by u, stuarti. An excellent description of the color in life of this 
series is given by Ruthven (1912: 320-322), who calls attention to 
the distinct upper lateral light stripe in males. 

The two juvenile paratypes from Matias Romero, Oaxaca, have 
the low lamellar count (24-24, 27-27) of u. stuarti, although in other 
respects they arc typical of u. awphigrainma. This may indicate an 
intergradient character for this population. 

Four specimens (EHT-HMS 11955-8) from Rodriguez Clara, 
Veracruz, some 70 kilometers south of the type locality, probably 
can also be considered as intergrades. The single adult is a female 
with relatively large upper lateral light spots, which are to be sure 
narrower than the dark spaces between them, but on the other hand 
broader than in typical u. stuarti. The other three specimens are 
juveniles with the ty^pical paradorsolateral dark stripes of u. stuarti. 
The lamellae on the fourth toe are intermediate between the ex- 
pected counts: Two have 29-29, 29-?, as in the northern race, while 
the others have 26-26, 27-27 as in the southern. In view of the pat- 
tern of the female, the intermediate nature of the lamellar counts, 
and the expected pattern of adult males as based on specimens 
known from the nearby type locality, we allocate the specimens, 
tentatively, to u. amphigramma although the population represented 
is undoubtedly an intergrading one. 

Forty-four other specimens from central Veracruz at Mataca- 
bresto (UMMZ No. 88647), the vicinity of Potrero Viejo (UMMZ 
Nos. 85407 (5), 85408 (13), 85409 (4), 88648-9, 89325, EHT-HMS 
No. 19582), and Tierra Colorada (EHT-HMS Nos. 11968-76, 
11978-81), have been examined since the original description was 
written. They are essentially similar to those previously recorded 
and described from this area. 

The largest specimens examined measure 101 mm. in females, 105 
mm. in males. 

The extreme southeastern record for the race is one now to be 
considered dubious. It consists of a single specimen (USNM 
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Table 12. Comparisons of A, ti. amphigramma with A. u. stuarti 


Characteh 

am phigramma 

ttuarii 

Lamellae on 4th toe 


28 or more 64.6% 

absent 

27 or less 87.5% 

well developed 

Pattern 

dorsolateral 
dark stripe 


upper lateral 
light stripe 

present or represented by 
spots over twice width 
of intervening spaces 

absent or spots very nar- 
row 

Gulars 

Nfi. of r<ms 

6 or less 76.5% 

7 or more .56.9% 


117350) recorded l)y Smith (1944) from La Venta, fifteen miles 
southeast of Tonahi, Tabasco. This specimen, not reexamined, is 
said to have 21-21 femoral pores and 30-32 lamellae. Such counts 
do occur in v. amphigramma, but not in w. stuarti to our knowledge, 
in which 18 femoral pores and 30 lamellae are the recorded maxi- 
mum. We accordingly refer it tentatively to the former race. 

Comparisons. Variation and comparisons with u. stuarti are 
given in Tables 11 and 12. 

Ameiva undulata thomasi* subsp. nov. 

(Fl. 1, Fig. A) 

Holotype. Adult male, EHT-HMS No. 15327, from La Libertad, 
Chiapas, near Rio Cuilco where it crosses the Guatemalan border; 
collected by Henry D. Thomas. 

Paratypes. Eight, including seven topotypes (EHT-HMS Nos. 
15323-15326, 15328-15330) and one labeled ‘'Chiapas'^ and prob- 
ably from the same locality (EHT-HMS 15374); all collected by 
Henry D. Thomas. 

Diagnosis. A member of the undulata group possessing paired 
preanals, abruptly enlarged gulars, lacking a secondary row of su- 
perciliary granules, and with supraoculars broadly contacting the 
frontoparictals. The adult male pattern differs fron^ that of all 
other forms of A. undulata, in having the upper lateral light spots 
merged wdth the dorsolateral light line to form a continuous light 
band, the dorsal border of which is regular, the ventral irregular 
and giving rise to the vertical light bars. Possibly differs from u. 
stuarti, the most closely related form, in having more numerous 
lamellae under the fourth toe (75.5% with more 28 or more). Dif- 
fers from all other races in that the extreme lateral gulars are en- 
larged. 

* Named for its collector, Henry D. Thomas, who also was a field companion of the senior 
author in Mexico during the summer of 1936. 
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Description of type. Scutellation typical except as below: Three 
supraoculars, the posterior two separated from the superciliarito by 
a single row of granules; central gulars normal with a regular me- 
dian row of abruptly enlarged scales ; lateral gulars enlarged ; larg- 
est mesoptychial narrower but longer than largest median gular, 
approximately the same area; 32 ventrals f'’om gular fold to preanal 
region ; six rows of preanals each consisting of paired scales ; femoral 
pores 20-20; lamellae under fourth toe 20-29. 

Snout to vent, 82 mm.; tail regenerated; hind leg, 57 mm.; fore- 
leg, 29 mm.; snout to gular fold, 29 mm.; snout to anterior margin 
of ear, 21 mm. 

Middorsum bluish-gray, flecked witli very small, lateral dark 
spots which tend to form two rows, beginning on rump and disap- 
pearing at the level of the shoulders; dorsolateral dark strij)e faintly 
evident, bordered laterally by a broad continuous light line formed 
by the merging of the dorsolateral light line with the upper lateral 
light spots between the axilla and groin; anterior to the level of the 
shoulder the dorsolateral light line eontinue^, noinial in .vidth. 
to the posterodorsal border of the eye; the t-entral border of the 
broad light line is irregular, giving rise to short, light vertical bars 
which are half as broad as the intervening dark s])aces or les^; 
ventrally the vertical light lines meet the lateral light line which is 
occasionally broken. Ventrum discolored. 

Variation. Male.- show .some variation in the dorsolateral light 
band. In one specimen the pattern is completely typical; in the 
other two, the upper lateral light spots have merged with the dorso- 
lateral light line, which i- very narrowly broken at irregidar inter- 
vals. In all three the dorsal mottling clo.-ciy resembles that of the 
type, and the upper vertical light lines are one-half as broad as the 
intervening dark spaces or less. 

In the five available female-, in all but one the lateral light spots 
are greatly reduced and only faintly evident. In these four speci- 
mens, there appears to be no tendency whatever of these spots to 
merge with the dorsolateral light line which is completely distinct. 
In the other specimens the upper lateral light spots are well devel- 
oped anteriorly and medially, laterally fusing with each other but 
narrowly separated from the dorsolateral line; posteriorly they are 
reduced as in the other females. In all specimens the dorsolateral 
dark line is faintly evident and the lateral line is broken into a 
series of small, rounded or ovoid light spots. In all but one speci- 
men, in which it is well-developed posteriorly, the dorsal mottling 
resembles that of the males. 
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Table 13. Variation m A. u. thomad 


NCMHFn ‘ 

Sex 

Femoral 

pores 

Lamellae 
under 
4th ton 

l.>323 

9 

16-18 

26-7 

1532 1 

9 

16-17 

27-20 

15325 

d' 

16-17 

28-20 

15326 

9 

14-16 

30^ 30 

15327 

d' 

20-20 

20^ 29 

15328 

9 

16 18 

25 26 

15321) 

9 

16-16 

20-20 

15330 

d 

17-10 

20-30 

15374 

d 

18-10 

28-20 

AvornKP 

d, 9 

17.2 

28 4 


Tlio male inca«ures 92 mnt. ^nout to vent, the largest fe- 

male 78 mm. 

Variation in femoral pores and lamellar eounts are given in 
Table 13. The central gulars are abruptly enlarged and arranged 
in a single median row in all the specimens. In only one male one 
of the median gular'' is 'plit. All the specimens possess the enlarged 
lateral gulars. 

ConifKiruons. The present race is distinguishable from w. dextm, 
II. m'nixtra, and u. undulata in its possession of a complete double 
row of preanal scales; from u. parva in lacking an accessory row of 
granules between the supraoculars and superciliarie< ; from u. hart- 
u'Ciji and v. gaigeae in possessing abruptly enlarged median gulars; 
and from «. podarga in possessing regular median gulars. From 
u. amphigratnma and ii. stunrtt, its closest relatives, and all other 
Mexican forms of Ameiva undtdata, u. thomasi differs in having the 
upper lateral light spots merged with the dorsolateral light lines to 
form a continuous broad light line. Possibly the present race also 
differs from u. stuarti in having more lamellae under the 4th toe 
(28 or more 76.5%). Another character of considerable importance 
separating u. stuarti and u. thomasi is the nature of the dorsolateral 
dark stripes. In the former they are well developed, only very 
faintly evident in the latter. Although in most seutellation char- 
acters u. thomasi resembles u. amphigramma, the difference in the 
make-up of the broad light line coupled with the geographic isola- 
tion of the two forms from each other warrants segregation. Com- 
parisons with M. stmrti are given in Table 14. 

4—1686 
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Range. The race probably occurs in all the dry, hot valleys of 
the upper tributaries of the Rio Grijalva in the interior of Chiapas 
and of western central Guatemala. 


Table 14. Comparisons of A. u. thomasi with A. u. Huarti 


Chabactbr 

thomasi 

stuarti 

Lamellae under 4th toe, 


28 or more 76.5% 

27 or less 87.5% 

Pattern 

dorsolateral dark stripes 

reduced 

well developed 


upper lateral light spots 

present, fused with dorso* 

absent 


in males 

lateral light line 



Localities. We have scon specimens only from the type locality, 
but Stuart (1943: 21) records a specimen, referred to A. u. stuarti^ 
from Nenton, Guatemala, which undoubtedly belongs to this race. 
We know of no other localities. 

Ameiva undulata stuarti Smith 

(Fjg IB; PI. 1, Fig B) 

Nat mT " wir' “• 

Diagnosis. The salient features of tliis race include the small 
size, the paired preanals, the single row of abruptly enlarged, nu- 
merous (6-8) median gulars, the reduced number of lamellae on the 
fourth toe (22-30, average 25.5, 27 or less 87.5%) and of femora) 
pores (13-18, average 15.5, 17 or less 97.3%). and the presence of 
well-defined dorsolateral dark stripe.s (except in some adults) 
There arc no upper lateral light stripes or spots. 

Range. Atlantic slopes of Mexico from the middle of the Isthmus 
of Tehuantepec eastward in the lowlands to the southern borders of 
La^na de Terminos and to Tenosique, Tabasco; southwanl up the 

valley of the Rio Gnjalva at least as far as Tuxtla Gutierrez 
uniapas. ^ 

Mties We have examined 107 specimens from Palenquc un<l 
San Ricardo, Chiapas; Tenosique, Tabasco; Balchacaj and Tres 
Brazoj Campeche We have taken data on most of this scries. 

SS) ' ' Tabasco 

toftTfTh lamellae on the fourth 

toe, and in the central gulars is given in Table 15. 
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Table 15. Variation in A, u, stuarti 


Character 

Counts 

Range 

Average 

Femoral pores, one side 


73 

13-18 

15*5 

Lamellae on 4th toe 


72 

22-30 

25.5 

Qulars 

No. of rows 

58 

0-8 

0.7 


No. of scales regular 

58 

3-8 

6.1 


This race possibly intcrgradcs with u. hartmegi and u. gaigeae to- 
ward the west (sec Table 5). Intergrades with amphigramma 
are discussed with that form (Table 12). 

In spite of the close proximity of localities from which w. hart- 
wegi and u. fttvarti are known, we have seen no incontrovertible in- 
tergrades between the two. If intergradation does occur, it must be 
restricted to a very narrow belt. There appears to be a sharp dif- 
ference in ecological preference, u. stuarti preferring the mixed 
scrub-savanna coastal areas, while u. hartmegi prefers the dense, 
high, inland forests. The specimens from Campeche do approach 
u, hartu^giy since the dorsolateral dark stripes are somewhat varia- 
ble; otherwise the specimens are typical. Eastward, southeastward, 
and probably southward also, it meets w. hartwegi in the dense in- 
land forests and foothills. Toward the west it meets u. aniphi- 
gramma near the isthmus of Tehuantepec which presumably is oc- 
cupied by intergrades. The specimens from San Ricardo indicate 
the extension of the race up to the valley of the Rio Grijalva into 
the lower portion of the Chiapas plateau. No trend whatever to- 
ward u. parvGy which occurs not far from San Ricardo across the 
Sierra at Tonala, is evident in these specimens, which include an 
adult male and female, and a juvenile male. There is no visible 
approach toward the characters of w. thomasi, although intergrades 
may well occur. 

Ameiva undulata parva Barbour and Noble 

(Fig. lA; PI. 2, Fig. A) 

Ameiva uvdalata parva Barbour and Noble, 1915; 476-477 (type locality Guatemala, 

here rt-^tiicled to Mnzatennngo; type MCZ No. 6831). 

Diagnosis. This race, possibly the most ornate of Mexican forms, 
is characterized by having paired preanals, a median row of about 
6 or 7 abruptly enlarged gulars, generally a complete or incomplete 
accessory row of granules between supraoculars and superciliaries, 
generally the third supraocular separated from median head scales 
by its full length; femoral pores rather few, averaging 15.5 in fe- 
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males, 17.2 in males; lamellae on 4th toe average 29.1; dorsolateral 
light lines relatively well defined in all specimens, even adult males ; 
upper lateral dark zone broken in adults (botli sexes) by vertical 
light lines which tend to reach the dorsolateral light line and expand 
somewhat below its level at the position of the upper lateral light 
line (as most other undulata) ; young lined, lacking a dorsolateral 
dark line. The dorsal spotting is rather variable, but tends to be 
prominent. The tail is brightly marked below with blue, in adults. 

Range. Pacific slopes from the Isthmus of Tehuantepec in 
Oaxaca, near Niltepec, southeastward to Costa Rica. 

Localities. We have examined 377 specimens from the following 
localities: Oaxaca: near Niltepec (EHT-HMS Nos. 27505-27506). 
Chiapas: Tapachula (EHT-HMS Nos. 11917-11924, 15130-15135) ; 
Tonala (HMS Nos. 18728-18787, 18990-19010) ; La Esperanza (near 
Acaooyaqua) (HMS Nos. 13485-1.3516, 13591-13615, 13699-13730, 
13877, 13937-13994, 14056-14085, 14098-14099, 14141-14155, 14228- 
14272, 14407-14413, 14425, 1.5626, 17424-17423); Cruz de Piedra, 
Las Nubes, Salto de Agua, Finca .Tuarez, and Colonia Soconusco, 
all in the vicinity of La E.-peranza (HMS Nos. 14506, 14.592-14596, 
15276, 15940-15941, 166.55-166.59, 17.398). Data have been taken 
only on the Niltepec int('rgrades and twenty-five specimens of each 
sex from Tapachula (all specimens) and the vicinity of La Esper- 
anza. Tabulated data excludes the intergrades. The only other 
locality known to us is Iluehuetsin, Chiapas, represented by two 
specimens in the U. S. National Museum. 

Discussion. The secondary row of small scales between the 
supraoculars and superciliaries, a character which has been accepted 
as the chief peculiarity of u. parva, is subject to some variation. In 
only six specimens (of 49) are there two < omplete rows (f. c., to the 
posterolateral border of the first supraocular) ; in others the second- 
ary row varies in length from complete absence nearly to the ex- 
treme condition of full length. For convenience in tabulation we 
arbitrarily allocated eveiy specimen to one of five conditions: ab- 
sence of secondary row (0), secondary row extending to a point at 
one-half the length of the third supraocular (Vl>), the full length 
of the third supraocular (1), to a point at one-half the length of 
the second supraocular (li/g), and the full length of the .second 
supraocular (2). Variation in length of the row of small scales be- 
tween the supraoculars and median head scales, another character 
which has been considered of considerable significance in « parva 
was similarly tabulated. Results of these tabulations as well as’ 
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femoral pore and lamellar counts are given in Table 16. They 
verify the value of the supraocular characters in defining u. parva. 


T\ble 16. Variation in i4. 74. TJflnY/ 


CH\RiCTEU 

Counts 

UanK** 

\verage 

Femoral pores one side cf cf 

49 

I. >-21 

17 2* 

9 9 

49 

13-19 


Lamellae on 4tli toe 

97 

26-33 

29 1 

Ornnules between supraiKMilnrs and su|>i*rf ilinriest 

49 

a-2f 

1 

Oraniiles between supraoeulars and median head sealesf. 

.->0 

H-2t 

1 


* SlfMii (l‘M2 4f*0) flu* founts of .">72 fhiKh''; Ins iHUgf is 11 to 21, two Kr<*atpr 

than thiit reronlfd lioip Tho aMH.iKP, st*\es toniljiniHl, was 16 2, f\tioincIy closr to our 
a^Plnsrf, 16 3.') 

t Sff tf\t for fxplanation 

Tlic race is of about the same «ize most form< of undulata^ the 
largest male mea^uring 109 mm. snout to vent, the largest female 
95 mm. It is markedly smaller than k. iindulata or u. hartwegi^ 
and larger than u. stuarti. 

Two speeimens from ^^between Niltepee and La (iloria,’^ Oaxaea 
(EHT-HMS 27505-6), while similar to n. parva in most respects, 
resemble u. xmdxdata in others and are accordingly, we think, to be 
considered intergrades. One (No. 27506) is a juvenile female meas- 
uring 52 mm, snout to vent. There are four rows of preanals, tho 
last of which consists of paired scales; there are 15-15 femoral pores; 
the median mesoptychial is enlarged; and the dorsolateral light spots 
are large and somewhat wider than the dark inner spaces. There is 
an incomplete second row of granules between the posterior supra- 
oculars and the superciliaries. Likewise the last supraocular is al- 
most completely separated from the median head scales and two or 
three small scales are intercalated between the other supraoculars 
and the median head scales. Except for the character of the pre- 
anals this specimen resembles w. parva. 

The other specimen is an adult male measuring 91 mm. snout to 
vent. There arc five rows of preanals, all the median scales of 
which are paired; there are 18-18 femoral pores; the median meso- 
ptychials are small; the dorsolateral light spots are large and con- 
spicuous, subequal in width to the spaces between; and the dorsal 
spotting is greatly reduced, nearly absent. There is a very incom- 
plete secondary row of granules consisting of only 3-4 scales, be- 
tween the supraoculars and the superciliaries; and the last supraocu- 
lar is broadly in contact with the frontoparietal. The character of 
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the preanals, the upper lateral spotting, and the additional granules 
between supraoculars and superciliaries clearly are typical of u, 
parva; while the absence of dorsal spotting, the small median meso- 
ptychials, and very broad contact of the last supraocular with the 
median head scales are typical of adult males of u, undulata. 

Both specimens clearly approach u. parva more closely than u, 
undulata although certain characters parallel those of the latter 
^ce. In considering them as representatives of an intergrading pop- 
ulation we emphasize that they are nearly typical u. parva. This 
locality is the nearest to the range of typical u. undulata from 
which specimens of u. parva have been taken. 

The exact locality is open to some doubt, yet is of considerable 
importance since Niltepec is on the Pacific slopes at an elevation of 
about 200 ft.; while La Gloria is on the Atlantic at about 1,500 ft. 
They are separated from each other in a straight line by the Sierra 
Madre, which there reaches an elevation of somewhat more than 
4,500 ft. We assume in referring these specimens to u. parva that 
they were taken on the Pacific slopes, for u. stuarti is to be expected 
on the Atlantic slopes. We do not believe that these specimens in- 
volve u. stuarti or u. amphigraynmma (which at this point arc com- 
pletely isolated by the Sierra Madre from the Pacific coast), since 
none of the unique characters and few of the general characters are 
•possessed. The brown bands bordering the dorsolateral light stripes 
medially, which are universally present in u. stuarti, are here absent. 
One specimen has a nearly complete row of median preanals, a con- 
dition never occurring in u stuarti or any other Atlantic coast form; 
and the large upper lateral light spots are never found in u. stuarti. 

Comparisons. This race is unique in the possession of a secondary 
row of small scales between the supraoculais and superciliaries and 
in the considerable extent of the row of small scales forward be- 
tween the third supraocular and median head scales. 

Ameiva undulata dextra* subsp. nov. 

(Fig. 2C) 

Holotype. Adult male, EHT-HMS No. 11966, near Rincon, 
Guerrero, collected by Edward H. Taylor and Hobart M. Smith, 
1932. 

Paratypes. Thirteen, including three topotypes (EHT-HMS Nos. 
11964-5, 11967); one from Organos, Guerrero (EHT-HMS No. 

occurrence of this form on the riRlit (southciii) watershed of the Rio 
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11963) ; one from El Treinta, Guerrero (EHT-HMS No. 11683) ; 
three from Acapulco, Guerrero (EHT-HMS Nos. 11680-2) ; and five 
from 8 kilometers east of Coyuca, Guerrero (HMS 5234-8). All 
those in the EHT-HMS collection were secured by the same col- 
lectors and at the same time as the type ; those in the U. S. National 
Museum (HMS) were collected February 7, 1939, by Hobart M. 
and Rozella Smith. 

Diagnosis. Related to u. unduLata and u. sinistra, having essen- 
tially a single median row of preanals, and a median row of enlarged 
gulars. Differs from u. undulata in pore counts and in preanal rows: 
in males femoral pores generally 19 or more on one side (73%), 
38 or more on both sides (86%) ; in females femoral pores usually 
17 or more on one side (62.5%), 34 or more on both sides (50%) ; 
5 rows of preanals or less (100%). Differs from u. undulata and 
u. sinistra in having the last preanal divided generally (85.8%) and 
in pattern; lateral markings showing little tendency to be arranged 
vertically ; upper lateral light spots in males tending to form a con- 
tinuous broad band; and back little mottled. 

Description of type. Head scales typical; frontonasal separated 
from both rostral and frontal, broadly in contact laterally with post- 
seminasal; four supraoculars, anterior in contact with frontal and 
narrowly with loreal, posterior very small; one row of small scales 
between three posterior supraoculars and superciliaries ; third supra- 
ocular very broadly in contact with frontoparietal, latter very nar- 
rowly in contact with second supraocular; only three small scales 
extending forward from posterior corner of supraorbital disc adja- 
cent to the parietal and interparietal, completely separating the last 
supraocular from these scales; interparietal single, half as large as 
parietals; two rows of large flat scales posterior to parietals; three 
suboculars; one frenocular; one preocular; five supralabials to below 
middle of eye, two following ; five infralabials ; one undivided post- 
mental; five chinshields on either side, separated from posterior 
three infralabials by two rows of smaller scales; central gulars en- 
larged, very irregular ;t enlarged mesoptychials larger than median 
gulars, extending laterally nearly to level of arm insertion. 

Dorsals subgranular, subconical. slightly mucronate; ventrals in 
eight longitudinal rows, thirty from gular fold to preanal region; 
five rows of preanals, each of the anterior four with an enlarged 
median scale, posterior row consisting of enlarged paired scales; 


t This is an anomaly ; m others the gulars are enlarged and in a regular median row. 
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largest preanal slightly smaller than largest iiicsoptychial ; feTin)ral 
pores 20-21; lamellae under fourth toe 28-29. 

Two rows of radials, anterior smaller; two row.s of hui. rals, 
posterior smaller; one row of postbrai^hials; three rows of tioials, 
posterior much the smallest, anterior soniewhat the largest. 

Snout to vent, 84 mm.; tail, 205 min.; hind leg, 62 mm.; foreleg, 
32 mm.; snout to gular fold, 30 mm.; snout to anterior margin of 
ear, 22 mm. 

Ground color dull yellowish-brown; dor.'^olateral light >tripe very 
faintly evident, broken over most of its length into small spots; a 
narrow, irregularly serrate-edged, dark hroun band bordering this 
laterally; lateral to this a broader, light blue, upper lateral stripe 
beginning on shoulder and disappearing at bahe of tail, with irregu- 
lar edges, bordered laterally by a dark brown area similar to that 
which borders it medially; lateral ground color merging with the 
lateral dark border of the upper lateral light stripe; numerous small, 
light bluish spots on sides, tending more or less to be arranged in 
vertical series; middor>uin uniform; no distinct markings on head; 


limbs with irregular, very feeble light spots above. Venter discol- 
ored. 

Table 17. Vanafion in A, u. dixlui 

Cuvit^OTElt 

C'ountN 

Hanfce 

\ver«pi 

Fcmoml pores, one «»ide o’* 

l.’V 

l.> 21 

lU 1 

9 


l> !•) 

10 0 

Femoral pores, total cf 

7 

.11 

.38 0 

9 

\ 

.30-.35 

32 

Lamellae on 4th toe cf 

14 

27 31 

! 20 1 

9 

0 

28-31 

28 3 

Row of pr ‘u lals 

1.1 

4 

4 4 


♦One aberrant '•pecinien of the 7 available has a total count of 31 (15-16); alt othern 
ha\e a8 or more. 


Variation. Four adult males includiuR the type arc available: in 
two of these the upper lateral light stripes are continuous, while in 
the other two they are broken into large, more or less rectangular, or 
irregular spots separated from each other by short vertical dark 
brown streaks of varying width. The other four males, varying in 
snout-vent length from 48 to 60 mm., are similar to the adults ex- 
cept that the lateral pattern is not so clearly evident; the youngest 
is so discolored that no pattern can be discerned. One shows a de- 
veloping continuous upper lateral light stripe .similar to that of the 
type; in the other two that stripe is broken and there is a tendency 
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ill nnc to form fairly distinct vertical bars on the sides. Thus in 
th of the seven males in which this character is evident the upper 
lateral light stripe is continuous. The dorsolateral light stripes are 
very poorly defined, even in the smaller specimen. 

Females possess a pattern essentially the same as that of the 
males, with the following differences. The dorsolateral light stripes 
are well defined throughout life, although more distinct in the shoul- 
der region; their median borders are ill-defined, the lateral border 
sharply delimited. There is a distinct upper lateral dark zone be- 
tween the dorsolateral and lateral light lines. In two specimens 
vertical bars arc dimly evident in this zone, while in the others no 
markings are evident. The lateral light line is broken into a series 
of small, rounded or elongate light spots. The sides below this may 
either be uniform brownish or provided with small light blue spots 
arranged irregularly or tending to form vertical series. 

The largest male measures 113 mm. snout to vent, the largest fe- 
male 80 mm. 

The median scales in the i)osterior row of preanals are paired in 
twelve specimens (excluding the type), single in two. In two speci- 
mens the median giilars are irregular, in one all except two are 
subdivided, while in all others there is a single regular median row. 
Variation in femoral pore, preanal and lamellar counts is indicated 
in Table 17. 


Table IS. of A. u. dixlm and A. u. unduhitn 


ClIARArTERR 

dexfra 

undulata 

Femoral pores d" o' 

one aide only 
total 

19 or more 739? 

38 or more 86% 

18 or less 81% 

37 or less 90% 

9 9 

one side only 
total 

17 or more 62.5% 

34 or more 50% 

16 or less 76.7% 

33 or le.ss 84.5%) 

Preanals 

number of rows 

5 or less 100% 

6 or more 65% 


5th (or last if less 
than 5) 

divided 85.8% 

entire 89.2% 

Pattern 

lateral vertical bands 

poorly developed, par- 
tic^arly in females 

well developed, young 
and adult males and 
females 


middorsal markiiiKS 

greatly reduced or ab- 
sent ! 

well developed 


continuous upper lat- 
eral Usht band in 
males 

present in 43% (3 out 
of 7 specimens), rep- 
resented by larce, nar- 
rowly separated light 
blotehes in the re- 
mainder (57%)) 

never present or repre- 
sented by light spfitp 
as large as intervening 
dark spaces 100% 
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Comparisons, The present race is easily distinguishable from all 
the Atlantic coast forms of Ameiva undulata, as well as u, parya, 
by the essentially single row of preanals (in spite of the subdivision 
of the posterior scale), which character links it with u, undulata and 
and u, sinistra. Comparisons with the former are given in Table 18, 
and with the latter in Table 20. 

Discussion, Four unique characters, wjthin the group with a 
median row of preanals, define u. dextra: the divided posterior pre- 
anal, the absence of middorsal markings, the reduction of the lateral 
bars, and the presence of a continuous upper lateral light stripe. In 
all these respects u, undulata and u. sinistra are alike. The last pos- 
sibly is not of sufficiently frequent occurrence to be a reliable indi- 
cator in itself, since less than fifty percent of known u, dextra males 
possess the stripe; yet in conjunction with the other characters it is 
of considerable importance since it is unknown in either of the 
adjacent races, and in fact is known elsewhere in Ameiva undulata 
only in u. amphigramma. In the latter race the stripe is of regular 
occurrence. Whether the partial parallelism of these two races in 
this character is coincidental or indicative of close relationship is 
not certain; we believe the former. In u. undulata the broad upper 
lateral band is usually not evident at all, even as isolated spots, 
while in u, sinistra large light spots are present in its position. 
Longitudinal extension of the spots would result in creation of a 
line typical of u, dextra. In the latter all adult males whicli lack 
the continuous line do at least have the large spots in its position. 

It is unfortunate that so few u. dextra have been available. We 
believe that a larger series will reveal a more appreciable difference 
from u, undulata, particularly of females in femoral pore counts, 
than is apparent now (c/. Table 18). The number of rows of pre- 
anals is markedly different in the two races, but tlie extent of over- 
lap is considerable; further data on u. dextra are required. 

The nature of the dorsal and lateral markings is evaluated with 
some diflSculty since there is no sharp distinction, and, moreover, 
an actual overlap of extremes in the two races. Vertical bars are, 
nevertheless, a conspicuous feature of u. undulata, even in the young, 
which usually (i. e., in most races of undulata) have no transverse 
markings. The usual condition obtains in u. dextra, few specimens 
showing marked transverse bars. The distinction between the two 
races in this character is most clearly evident in females ; there is 
little postnatal ontogenetic change in specimens of this sex in u 
dextra. 
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The dorsal spotting is not extensive in any specimen of w. dextra, 
although it is prominent in most u. undulata, with the exception of 
adult males. 

Range. Southern slopes of the Sierra Madre del Sur of Guerrero 
and perhaps extreme western Oaxaca, below about 4,000 ft. above 
sea level. In addition to the types records are available of speci- 
mens from Juquila, Oaxaca^ Chilpancingo (USNM), Cocoyul (Ga- 
dow), and Los Cajones (Gadow), Guerrero. 

Ameiva undulata sinistra* subsp. nov. 

Holotype. Adult male, EHT-HMS No. 11908, from Manzanillo, 
Colima, collected by Hobart M. Smith, 1935. 

Paratypes. Sixty, including 8 from Qucseria, Colima (EHT-HMS 
Nos. 11906-7, 11946-8, 14499, 15121; UMMZ No. 80109); 20 from 
Hacienda Paso del Rio, Colima (EHT-HMS Nos. 11909-16, 11949- 
51, 14500, 15122-9; UMMZ Nos. 80110, 80111 [3], 80112 [5], 
80115 [3 1, 80120); Salvador (UMMZ No. 80116); Pascuales 
(UMMZ Nos. 80113 [3], 80114); and Penquillo (UMMZ Nos. 
80117 fill, «0118 [2], 80119). 

Diagnosis. Related to u. dextra and u. undulata, having a single 
row of median i)reanals (posterior sometimes divided, 37.7%), and 
a single median row of enlarged gulars. Differs from u. dextra in 
usually having all the median prcanals entire (or at least the fifth 
is entire if there are more than five preanals), and in pattern: lat- 
eral vertical bars present in males, taking the form of a tigroid 
pattern (dark bars relatively widely separated) ; well developed 
middorsal markings; and no continuous upper lateral light band in 
males (although there is a tendency to form large light spots). Dif- 
fers from u. undulata in pore counts, preanals and in pattern: in 
males femoral pores generally 19 or more on one side (54.4%), 
thirty-seven or more on both sides (63%) ; in females femoral pores 
usually seventeen or more on one side (81.2%), thirty-four or more 
on both sides (72.8%) ; five rows of preanals or less (95%) ; and in 
the presence of large upper lateral light spots in adult males. 

Description of type. Similar to the type of u. dextra except as 
follows: Three supraoculars; interparietal asymmetrically split 
longitudinally ; central gular scales nonnal with a median row of en- 
larged scales; largest mesoptychial subequal in size to median 
gulars; thirty-two ventrals from gular foM to preanal region; four 

♦In rfferonce to the orcnirence of this foim on the left (northern) watershed of the Rio 
Balsas. 
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row8 of preanals, each of the anterior two rows consisting of a pair 
of scales, third row with one very large scale, larger than any 
mesoptychial or gular, fourth row with three scales, the central one 
twice as large as the others and approximately three-fifths the size 
of the preceding scale; femoral pores 18-19; lamellae under fourth 
toe 30-30. 

Snout to vent, 90 mm.; tail 228 mm.; hind leg, 71 mm.; K *cleg, 
34 mm.; snout to gular fold, 33 mm.; snout to anterior margin of ear, 
23.5 mm. 

Middorsum bluish gray-brown, varied by small dark brown spots, 
largest posteriorly, beginning on rump and becoming gradually 
smaller anteriorly and disappearing at the level of the shoulder^; 
these spots tend to form two rows; dorsolateral light stripe very 
dimly evident, bordered laterally by a continuous narrow dark 
brown band which varies in intensity in pigmentation; lateral to 
this is a longitudinal series of large, ''iibquadrangiilar, blui'^h-whiie 
spots, each connected ventrally with one or more wavy, vertical, light 
blue lines which extend to the sides of the belly; the upper lateral 
light spots arc separated from each other by dark bars one-half or 
one-third as wide as the light spots; these dark bars expand in width 
on the sides of the body. 

Variation. Males ^how little variation in pattern. The ‘-malh^^t 
available (72 mm. '^nout to vent) po‘"-csse« the typical adult pattern 
The most con<picuoU‘- variation i*- in the size of the upper lateral 
light spots; in tour ^peclmen>- they are not or scar(‘ely wider tlain 
the intervening dark spots, while in all the other twenty-four >peci- 
mens the light spots arc enlarged much ix< in the type. 

TABLh 19 Vaiiation m ?/ .^tnustia 


CnAKicrEiiH 


Counts 

HuiiKe 

1 \veruire 

Femoral pores, one side 

d'ef 

o7 

17 22 

18 8 


9 9 

U\ 

r> 22* 

17 .> 

Femoral p ires, total 

cTcf 

27 

:n 43 

37 7 


9 9 

.Vi 

31^2 

3.') 1 

I^Ainellae on Itli toe 

d'd' 

ri7 

27 12 

20 7 


9 9 

.>4 

20 .12 

20 1 

ilo.vR of pr *anah 


01 

3 f. 

4 0 


* Only one aberrant specimen lias 22 poies on one side All other specimena have 20 or 
less. 


In females the dorsal mottling is somewhat better developed than 
in males; the dorsolateral light lines are somewhat more di-^tinct; 
the upper lateral light spots are not or poorly developed; and the 
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lateral light line, which is not or scarcely evident in males, is 
strongly indicated by a series of elongate spots ; below this irregular, 
narrow, wavy, vertical light streaks may or may not be present. 

The largest male measures 109 mm. snout to vent, the largest fe- 
ma’ 95 mm. 

\ ariation in femoral pores, preanal and lamellar counts is given in 
Table 19. The central gulars are irregular in three specimens, but 
in all others they are arranged in a single, regular median row in 
which no more than one scale is divided, if any. 

Comparisons. Like u. undulata and u. dextra the present race is 
distinguishable from all other forms of Ameiva undulata by the 
presence of a single median row of preanals. Comparisons with 
?/. undulata and u. dextra are presented in the accompanying tables 
(Tables 20 and 21). The pattern characters which distinguish 
u. sinistra from u. dextra and u. undulata are perhaps the most im- 
portant ; in comparison with the former, the tigroid pattern of males 
is very distinctive, and ecjually striking in comparison with u. un- 
dulata are the large upper lateral light spots. Obviously the three 
races are very close, but since there are some very significant differ- 
ences (which by themselves would not meet the minimum require- 


T.^hle 20. Comparisons of A. u. sinistra with A. u. dextra 



C’lIVIMCTEHa j 

siniHtra 

dextra 

Cr ‘aiialH 


."jth (or last if than •>) 

entire 62.3*^ 

diMded 

Patt Til 


lati^ral vtTtioal bands 

well developed in adult 
males 

poorly developed, partieu- 
lariy in 9 9 



iniddorsal niarkinK>s 

well develoi>ed 

Rreatly reduced or absent 



continuous upper lateral 
liKht band in cT cf 

never present 

present in 43^^ 

(3 out of 7 specimens) 


ment of seventy percent recognition) in scutellation, in addition to 
those in pattern, we feel that the sum total of peculiarities charac- 
terize a population recognizably as well as genetically distinct. A. u. 
sinistra is physiographically isolated from other forms of undidata, 
being separated by the arid Balsas Basin from u. dextra and u. un- 
didata, and by the plateau from other forms of the Atlantic coast. 
The isolation makes reasonable the divergence of u. sinistra and 
u. dextra, which probably would not remain even as feebly distinct 
as they are at present if no barrier existed between them. 

Range. Pacific coastal drainage from the arid Balsas Basin at 
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Table 21. Comparisons of A, w. stnistra with A* u. unduUiia 


CttARAOTBR 

stMstra 

(4 Ml. ifa 

Femoral pores. . . d'cT 

9 9 

one side only 
total 

one side only 
total 

19 or more •'54.4% 

37 or more 63.0% 

17 or more 81.2% 

34 or more 72.8% 

ISoih 

36 or less 76% 

16 or less 76.2% 

33 or less 84.6% 

Preanals 

number of rows 

6 or less 96.0% 

6 or more 66% 

Pattern 

upper lateral light 
spots in adult males 

large, wider than inter- 
vening spaces 83.3% 

small, narroR’er than in- 
tervening spaces in nil 
males 100*" 


the border of Guerrero and Michoacan northwestward at least to 
Jalisco, and perhaps farther; the northern drainage of the Rio 
Balsas, at lower elevations and in humid localities, from Michoacan 
to Puebla. It is completely isolated from m. dextruy its closest rela- 
tive both geographically and taxonomically, by the extremely arid 
valley of Rio Balsas. Aside from the 61 in the type serie>, specimen'^ 
have been recorded from Tenacatita and Tcnacatita Bay, Jalif^co; 
Colima, Colima; Uruapan, Michoacan; and Chiautla, Puebla. The 
U. S. National Museum has specimens (not examined) from Ixtapa. 
Jalisco, and Puente de Ixtla, Morelos. All of the specimens from 
the southern part of the range of u. sinistra arc of si)ccial interest; 
their allocation with this race is tentative. 

Ameii ci nndulafa undidata (Wiegmann) 

(FiK. 2R) 

Ctumtdophorus undulafus Wiegmann, 18.34; 27 (l\pc hKalif\, li\ mfutiKt t- 

stiirted to Tehuantepec by Smith 1940: 66). 

Diagnosis. A member of the undidata grou]) of Avieiva, with 
usually one row of preanals (89%), a median row of abruptly en- 
larged gulars, one row of granules between supraoculars and siiper- 
ciliaries, third supraocular generally at least partly in contact with 
median head scales. Most closely similar to u. dextra and u. sin- 
istra, differing from them in the following: reduced number of fem- 
oral pores, greater number of rows of preanals, lack of division of 
the last preanal (from u. dextra only), presence of tigroid lateral 
marks, presence of well-developed middorsal markings (from u. 
dextra only), and reduction of the size of the upper lateral light 
spots. 

Ran^e. The Pacific slopes of the Isthmus of Tehuantepec in 
Oaxaca, as far west as Puerto Angel and eastward about to Niltepec. 
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Localities, A series of thirty-seven specimens has been examined 
from the following localities, all in Oaxaci: El Lim6n (USNM 
No. 18383) ; Palmar (USNM Nos. 18543-6, 185438) ; Tres Cruces 
(USNM Nos. 12052-7, 12392-5, 12499-12508, 16278-87, 18541-2). 
In addition, two intergrades with u. dextra are available as follows; 
one (EHT-HMS No. 27516) is from San Felipe Lachillo, Oaxaca; 
and the other (EHT-HMS No. 27523) is from Finca Mirador, be- 
tween San Felipe Lachillo and San Juan Guivini, Oaxaca. Records 
for localities other than those cited above are as follows: Cafetal 
Coi )rdia (USNM), Juchitan (USNM), Puerto Angel (USNM), 
Totontepec (USNM), Tehuantepec (USNM), and Rancheria La 
Manga (UMMZ), all in Oaxaca, Of particular importance are 
those from Cafetal Concordia and Puerto Angel, which probably 
are intergrades with u, dextra, as indicated by the existence of inter- 
grades nearby at San Felipe Lachillo; they may well approach u, 
dextra more closely than u. undulata, however, and be referable to 
the former race. 

Coloration, The salient features of the pattern in males are as 
follows: young with numerous middorsal dark spots decreasing in 
size and number anteriorly; in adults these spots disappear com- 
pletely or nearly so; dorsolateral light stripes not evident except 
feebly in juveniles; upper lateral dark stripe broken by narrow ver- 
tical light streaks narrower than, or not more than subequal to the 
dark spaces between; even in the youngest specimens the dark band 
is as described for the adults; sides with irregular light markings or 
with narrow vertical light lines which frequently are fused wdth the 
light streaks in the upper lateral zone, forming a rather bold, barred 
pattern of alternating broad dark bands and narrow light streaks. 
Throats suffused with orange. 

There appears to be less sexual dimorphism in this race than in 
any other in Mexico in dorsal pattern. The middorsal spotting is 
more prominent in the females and does not disappear in the adults. 


Table 22. Variation in A. u. undulata 


Characters 

Counts 

Ranee 

Average 

Femorai pores, o?»o side 

... cTcf 

42 

14-20 

17.4 


9 9 

26 

13-18 

15.5 

Femoral pores, total 

.. .d'd’ 

20 

29-29 

35. 


9 9 

13 

27-35 

31. 

Rows of preanals 


37 

4-7 

5.8 
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The sides, however, are marked much as in the males, although per- 
haps more dimly. In females the throat is not marked with orange. 

Saitellation, There is a strong tendency for the gulars to be ar- 
ranged in a single median row. The median preanals are arranged 
in a single row, with the exception of the posterior scale which is 
frequently divided (52%). Hartweg and Oliver (1937:7) record 
that there is a single row of median, enlarged, preanal scales 
. . . in . . 91.5 percent of their specimens (47). The dis- 
crepancy between their percentage and ours can be attributed to the 
difficulty of determining which is the last row of preanals. Preced- 
ing the anus is one row of small scales varying greatly in size, some- 
times nearly equalling the other preanals. They vary more in dis- 
position than the others, as indicated by our counts. To eliminate 
the variation caused by consideration of the small posterior row wt 
have arbitrarily selected the 5th row from the abdominals as the 
critical one, disregarding the form of the following rows. Thus the 
fifth (or the last if less than five) median preanal is entire in 33 
out of our 37 specimens (89.2%). 

Our largest male slightly exceeds Hartweg and Oliver’s (1937:7) 
figure, measuring 116 mm. snout to vent. Their maximum measure- 
ment for females (95 mm.) remains the record. 

Variation in the number of femoral pores and preanal rows is pre- 
sented in Table 22. 

Inter gradation. The specimens from near San Felipe Lachillo 
combine certain characters of u. unduUita and u. drxtra. They re- 
semble u, dextra in number of femoral pores (20-21 male, 16-18 fe- 
male). The female (No. EHT-HMS 27523) has only four rows of 
preanals, and in the male the posterior two preanals are paired. 
However, they resemble u, nndulnta since in the female the preanals 
are undivided, and in the male there are six rows. The pattern also 
resembles that oi u. undulata; the sides in both are strongly barred 
with wide, dark bands, and the middorsal area is strongly spotted. 
We regard these specimens as approaching ii. undulata more closely 
than u, dextra. 

Ameiva f estiva edwardsii Bocourt 

Ameiva edwardsii Bocourt, 1873: 1-2 (typo Iwality Izalml and Santa- Maria dc Pona<H 
near Rio Polochic, Guatemala; cotypes in Mua. Hist. Nat. Pans). 

Diagnosis. Most closely related to /. festiva but differing from 
that race in having the most posterior sublabial scale divided into 
three scales which form a rough triangle. Differs from A. undulata 
in having the outer row of ventrals considerable smaller than the 
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others; in possessing fewer enlarged median gulars; in having one 
extremely enlarged median prcanal; and in possessing two rows of 
distal tibials. 

Ramjc. Atlantic foothills from southern Mexico (Tabasco) 
through Honduras, in heavy forests. 

Locality rccor(h. We have examined 49 specimens from the fol- 
lowing localities: Piedras Negras, Peten, Guatemala; Palcnque, 
Ghiapas, and from ('hiapas just across the border from Piedras 
Negras. The only other locality record for this race in Mexico is 
Ixtacomitan, ('hiapas (Duges, 1894). 

Discu.^sion. The original diagnostic characters proposed by Bo- 
court (1878) were proven by Stuart (1948) to be fallible. How- 
ever, Stuart was able to diagnose the race on the character of the 
posterior sublabial. 

Of the 42 rSNM s])ecimeiis we have e.xamined, in only one is the 
posterior sublabial entire (one side). In five specimens it is divided 
into four scales, and in another five it is divided into two. Varia- 
tion in f(‘nioral pons and lamellae under the fourth toe is given 
in Table 28. 


'UxBi.K 23. \'ariati()n in A. ft.slh'd ( fl irttHlsH 


Cm \u\('i KH 

I MiiiclliU* uiwlcr 4 th tot* 

Fcnior.a por 'H 


i 

Counts j 

I{ari>ro 

1 .Average 

1 

09 

23 33 

1 

1 29.4 

1 

9 9 ' 

40 

19-23 

1 20 2.> 

cfd' 

34 

, 19 22 

' 20 0 


The species differs >o remarkably from undulata that the relation- 
shi]i cannot be close. There are several rows of small scales between 
the posterior part of the frontoparietals and the suiiraoculars; the 
gulars are extremely large; there is but one row of enlarged meso- 
ptychials; the distal preantebrachials are in one row; there is but 
one row of prebrachials; there are but two rows of large tibials; the 
femorals are large and fewer; the preanals extremely large and not 
grading into the much smaller adjacent scales; the ventrals in the 
lateral row are small; the iiostantcbrachials are smaller; and there 
are various other jieculiarities, less easily described. 

There is surprisingly little dimorphism in dorsal and lateral pat- 
tern. In both sexes the juveniles are dark brown with a conspicuous, 
broad, light blue middorsal stripe extending from the rostral to the 
rump, where it fades. The edges of the stripe from the shoulder 
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region posteriorly are whxy, A fine dorbolateral light stripe extends 
from the head in line with the siiperciliarics to the tail; it is dis- 
continuous usually, broken into numerous short lines. A discon- 
tinuous lateral light line extends from the upper postocular region 
above the tym])anum to the upper edge of the groin. In tl:e shoulder 
and axillary regions a number of vertical light blue bars extend 
from the level of the forelimb to the lateral light stripe. 

This pattern remains constant throughout life except for the 
middorsal light band, which gradually becomes fainter until it dis- 
appears in specimens measuring about 95 mm. snout to vent. The 
dark color originally occupying all the area between the dorsolat- 
eral light lines and the middorsal stripe decreases in extent and 
forms a row of dark spots on either side, each spot marking the 
approximate position of an indentation into the middorsal stripe. 
The spots remain as long as the middorsal stripe is evident, but 
finally disappear. The ground color between the dorsolateral light 
stripes is then light brown. The color remains dark between the 
dorsolateral and lateral light lines, but the sides below the latter 
become lighter, like tlie middorsum. 

Males are bluish below and no doubt in life are strikingly dif- 
ferent from females in the entire ventral color, but the preserved 
material examined is so discolored that no accurate description of 
differences in ventral color can be given. 

Males apjiear to have wider heads and more slemder bodies than 
females. 
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SUMMARY 

1. Ten forms of Ameiva undulata, six of whieh are new, and one 
form of Ameiva f estiva occur in Mexico: 

a. Ameiva undulata hartwegi Smith 

b. Ameiva undulata gaigea£ subsp. nov. 

c. Ameiva undulata podarga subsp. nov. 

d. Ameiva undulata amphigramma Smith and Laufe 

e. Ameiva undulata stuarti Smith 

f. Ameiva undulata thomasi subsp. nov. 

g. Ameiva undulata parva Barbour and Noble 

h. A7yieiva undulata dextra subsp. nov. 

i. Ameiva undulata sinistra subsp. nov. 

j. Ameiva undidata undulata (Wiegmann) 

k. Ameiva f estiva edwardsii Bocourt 

2. Gharacters of primary importance in differentiating subspecies 
in Aynev^a undulata are: (1) size and arrangement of the median 
gular scales, (2) arrangement of the preanals, and (3) separation of 
the third supraocular from the median head scales and, by two rows 
of granules, from the superciliary scales. 

3. Characters of secondary importance are: (1) pattern, (2) 
number of lamellae under the 4th toes, (3) number of femoral pores, 
(4) the arrangement of the gulars, (5) the size of the lateral gulars, 
and (6) the arrangement of the preanals. 

4. A tentative phylogeny of the four subspecific sections of 
Ayyieiva undulata is suggested, 

5. The Matthew concept of peripheral dispersal of primitive 
forms is upheld insofar as it may be applied to a comparison of the 
end products of several lines of derivatives from common ancestors, 
but it is not applicable to evolution in single lines of derivatives, in 
which peripheral specialization is the rule. 

6. Differentiation of all races of Ayyieiva undidata appears to 
have been accompanied by isolation, either in situ or by migration. 
The rate of differentiation appears to be the same in either case and 
is correlated chiefly with time. 
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PLATE I 

A. A, u. thomasi, EHT-HMS No. 13330. La Libert ad. Chianas. 

B. A, u. stmrti, HMS No. 8798, Tenosique, Taba.'^c.o. 

C. A. u. amphigramma, male, EHT-HMS No. 11983, Tierra Colorada, Vera 
cniz. 

D. A. u. amphigramma, female, EHT-HMS No. 11971, Tierra Colorada, Vera 
cruz. 
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PLATE II 

A. ATu, parva, EHT-HMS No. 11921. Tapachiila, Chiapas'. 

B. A. u, hartwegi, HMS No. 7801, Piodras Xogra.'', Cuatornala. 

C. A. u, gaigeae, EHT-HMS No. 11927, Progreso, Yucatan. 
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Preliminary Notes and Speculations on the Triseriatus 
Group of Rattlesnakes in Mexico 

HOBART M SMITH 

Abstract: A now subspecies of lattlesnake, Crotalus gloydi laulus, is de- 
scribed from the stat(‘s ot Veracruz and Puebla, Mexico; the type is in the U. 
S. National Museum, collected near El Limon Totalco, Veracniz. Brief diag- 
noses are given for the five subgroups of the triseriatiis group of Crotalus, based 
upon scutellation and partly upon cranial characters. One theory of the phy- 
logeny of the members of that group is discussed, and a possible means of 
reconciling the apparently opposing ideas of peripheral specialization and cen- 
tral specialization is sugge^^ted. 

R ecent collections from Mexico of the small rattlesnakes com- 
prising the triseriatus group have revealed the existence of a 
previously undefined species subgroup and have made possible a 
clarification of the relationships of the known forms of the entire 
group. All the forms of the subgroup of which I am aware have 
been described, save for one, whose description follows. 

The material which furnishes the basis for these notes has been 
secured partly through the efforts of the members of the Depart- 
ment of Fish and Game at the Agricultural and Mechanical College 
of Texas; and partly by Dr. E. H. Taylor and myself. I am much 
indebted to Dr. W. B. Davis and Mr. Max M. Whisenhunt of Texas 
A. and M. College, 'and to Doctor Taylor, for permission to study 
their specimens. To Doctor Taylor I owe a double debt of gratitude 
for his generous counsel and innumerable other courtesies. 

I 

Crotalus gloydi lautus subsp. nov. 

Holotype. U. S. Nat. Mus. No. 110598, collected by Dyfrig McH. 
Forbes at the lava beds about one kilometer east of El Limon 
Totalco, Veracruz, on March 1, 1940. Paratypes. E. H. Taylor- 
H. M. Smith No. 5475, same locality, collected by E. H. Taylor and 


( 75 ) 
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H. M. Smith, August, 1932. Texas Cooperative Wildlife (N)IIeetion 
No. 822, Lago Salado, about five kilometers west of El Liindn To- 
taleo, in the state of Puebla, 8,300 ft., July 25, 1942, eollei ted by 
S. H. Wheeler. 

Diagnosis. A member of the triseriatus group with no - ’ h)reals; 
postseminasal*, in contact with first and second supralabiais, loreal 
generally (?) in contact with supralabiais. Pattern ^ . to 44 
small, oval spots in a middorsal series; belly nearly immaculate. 
Differs from transversus in having oval blotches instead of narrow 
erossbands and generally (?) in having the loreal in contact with 
the supralabiais and the lower preocular divided. Differs from 
gloydi in having a larger post seminasal in contact with two instead 
of just one supralabial, and generally (?) in having the lowei pre- 
ocular in contact with the loreal. 

Description of holotype. Adult male. Rostral moderate, jwrtion 
visible from above about half as long as broad; two large inter- 
nasals, narrower laterally than medially, length about two-thirds 
width; a pair of large, oval canthals, somewhat longer than broad, 
separated from each other medially by a single, elongate scale 
nearly as large as an intcrnasal; supraocular flat, twice as large as a 
canthal, slightly longer than distance from end of snout; four .scales 
in a transverse row between supraoculars behind canthals, two 
(somewhat larger) in the next row, and three in a third row; scales 
on head posterior to supraoculars nearly uniform in size. 

Naris pierced at about the middle at the lower border of nasal; 
latter completely divided, upper portion of anterior section pro- 
jecting far posterior to the level of the lower portion ; postseminasal 
less than half size of preseminasal, broadly in contact with first 
supralabial, narrowly with second, and narrowly with internasal; 
loreal large, rounded, in contact with second supralabial, canthal, 
postseminasal, upper and lower preocular, and the anterior pit .scale; 
upper preocular single, lower divided into anterior and posterior 
halves; scale bordering lower edge of pit wedged between preocular 
and lacrimal, narrowly separated from orbit; a single row of two 
scales between orbit and supralabiais; two postoculars (on one side 
the lower postocular and posterior subocular are fused) ; length of 
orbit, 3 mm., half its distance from tip of snout. (Fig. 1.) 

Supralabiais 9-9, posterior border of orbit above the middle of 
the fifth; infralabials 9-9, the first of each side in contact medially; 
one pair of small chinshields. 

♦The terirw Hiibloreal, preseiiiinaMil ami poataeniiiiaMal aif ciefiiitHi on p. 82 ; we. alao, 

6ca. 1-4. 
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Dorsal scales moderately strongly keeled, except those in the 
outer two rows; scale rows 21-21-15; ventrals 161; caudals 25, the 
posterior 3 paired. Total length, 480 mm.; tail length, 40 mm.; 
basal rattle, 5.5x3 mm. 

Dorsal surface pale brown, with 40 dark brown, black-edged 
median blotches on body, 7 on tail. The blotches are separated 
from each other by about IV^ scale lengths; they are nearly twice 
as broad as long, and cover about 2 Y 2 scale lengths longitudinally 
and about 6 or 7 transversely. A dorsolateral row of very indis- 
tinct, rounded spots alternates with the middorsal series, occupying 
the sixth and seventh scale rows. A lateral row of somewhat more 
distinct spots, alternating with those of the dorsolateral row (coin- 
ciding with those of the median row) occupies the 3d, 4th, and 5th 
row«5. A sublateral row of dim spots, alternating with the preced- 
ing, occupies the 1st and 2d rows. 

The only distinct headmarking is a dark postocular stripe disap- 
pearing a short distance back of the angle of the mouth and involv- 
ing the upper portion of the supralabials; the edges of the band are 
well defined and straight, bordered with white below and with gray 
above. The top of the head is generally gray brown between the 
postocular stripes, varied only by a ])air of dim darker six)ts in the 
anterior i)arietal region just back of the supraoculars. The snout, 
including the anterior suj^ralabials, is dark gray, but the color fades 
below the eye tliat the posterior supralabials are white except for 
the uj)per edges. The entire ventral surface of the head is very 
dark, and darkest on the chin. 

Belly nearly white, with scattered dark stippling concentrated 
laterally. Subcaiidal surface moderately darkly stippled. 

Variation. In No. 5475, several of the small dorsal head scales 
are fused between and in front of the level of the orbits (Fig. 2). 
The lower jircocular is divided as in the type, and the loreal bears 
much the same relation to otlier scales, except that it is in contact 
with the uj)per posterior border of the preseminasal, separating the 
postseminasal from contact with dorsal scales. The suboculars are 
in a single row as in the type, and the labials are the same. It is a 
young male, measuring 218 mm. snout to vent, the tail, 18 mm.; 
ventrals, 161 ; caudals, 24. Blotches as in type, 44 on bodj", 6 on tail. 

No. 822 seems somewhat aberrant in certain resi>ects. Two jux- 
taposed scales intervene medially between the canthals. The lower 
preocular is single, tapering anteriorly, and on one side is narrowly 
in contact with the loreal inside the pit (Fig 3) : on the other side 
the scales are narrowly separated (Fig. 4). 



t 


The University Science Bulletin 




Fm. 1. Lateral view of orLitonasal region of head of t’ f/. Inulus. From 
USNM 110598. type. 

Fig. 2. As in Fijr 1. from KHT-HMS 5475. paratype. 

Fig. 3. A.s in Fig. 1. from TCW(' 822. paratypt'. right side*. 

Fig. 4. As in Fig. 3, left i^ide. 

The loroal is greatly reduced on one side, where the postscininasal 
is greatly enlarged; on that side the pit .^eale contacts the nasal 
below the lorcal, and the postseminasal contacts the canthal and 
internasal and is nearly as large as the preseminasal. On tlie other 
side the loreal is only slightly reduced, narrowly contacting the 
labials, but the postseminasal remains in contact with both canti al 
and internasal. The suboculars and labials are as in the type except 
8 infralabials occur on one side. The specimen is a young female 
measuring 255 mm. snout to vent, the tail, 20 mm.; ventrals, 15d; 
caudals, 20. 

II 

Sl BOROUP COMP.^RISONS 

Gloyd's recent monograph on Crotalws (SjK*cial Publ. Chicago 
Acad. Sci., No. 4, 1940, pp. i-viii, 1-270, pis. 1-81, maps 1-22, figs. 
1-10) recognizes 7 forms in the 2 species of the triseriatus group, 5 
belonging to triseriatus, and 2 to lepidus. The forms now known 
are as follows: 

Omiltemanus Subgroup: 

Crotalus omiltemanus Gunther. 

Crotalus gloydi gloydi Taylor. 

Crotalus gloydi lautus subsp. nov. 

Crotalus transversus Taylor. 
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Pricei Subgroup: 

Crotalus pricei miquihuanuB Gloyd. 

Crotalus pricei pricei Van Denburgh. 

Triseriatus Subgroup: 

Crotalus triseriatus anahuacus Gloyd. 

Crotalus triseriatus triseriatus (Wagler). 

Lkpidus Subgroup: 

Crotalus lepidus klauberi Gloyd. 

Crotalus lepidus lepidus Kennicott. 

Semicornvtis Subgroup: 

Crotalus semicornutus Taylor. 

OMILTEMANUS SUBGROUP 

The new subgroup mentioned previously is that here referred to 
as the omiltevianus subgroup. Its segregation as a group of forms 
distinct from the rest of the triseriatus group is of considerable 
importance. Heretofore its members (except for transversus) have 
been treated as subspecies of triseriatus. Certainly that disposition 
is incorrect, but the arrangement of the forms within the subgroup 
— as races of a single species or involving several species — is not 
yet clear. 

Primary characteristics. The forms are distinguished from tri~ 
scriatus, whose geographic range they overlap, by a number of strik- 
ing features. Of greatest importance are the relationships to each 
other of the scales on the sides of the head; until recently the im- 
portance of certain of these scales has not been fully appreciated. 
In all members* of this section the subloreals are completely lack- 
ing (Pdgs. 1-4, 18) ; they are present (1 to 3) in all other species of 
the genus (Figs. 15-17). The scales referred to as subloreals are 
small ones interi)osed between the loreal and labials, and between 
the nasal and the pit scales. Since the term loreal has been re- 
stricted by Klauber (Trans. San Diego Soc. Nat. Hist., vol. 8, 1936, 
]). 222) to apply in rattlesnakes to ‘‘the scales [one or more] on 
the side of the head between the postnasal and the preocular . . 
and is generally ustd in this sense by other specialists, the scales 
described above cannot be considered as lower loreals; upper and 
lower loreals do occur in rattlesnakes, but both are between the 
“postnasar^ and the preocular. Thus in the absence of any other 
term in general use I suggest “sublorear' as one sufficiently ap- 
propriate. 

* In the type of tranaveraus, aocordinK to the drawing (Taylor. Univ. Kan. Sci. Bull., vol. 
80, 1944, fig. 10, p. 48), there appears to be a subloreal on me side. The scale is, however, 
a pit scale. 
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Fia. 6. Ventral view of right palatine and pterygoid of C. g. laulus. From 
USNM 110598, type. 

Flo. 6. As in Fig. 5, lateral view of right palatine 
Fig. 7. As in Fig. 5, dorsal view of right pterygoid. 

Fio. 8. As in Fig. 5, medial view of right lower mandible. 

Fig. 9. As in Fig. 5, lateral view of right lower mandible. 
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Fio. 10. Ventral view of right palatine and pterygoid of C. t. tri$eriatii^ 
From EHT-HM8 21502, from Tacicuaro, Miehoac&n ivar. pallidm). 

Fio. 11. As in Fig. 10, lateral view of right palatine. 

Fig. 12. As in Fig. 10, dorsal view of right pterygoid. 

Fio. 13. As in Fig 10, medial view of right lower mandible. 

Fio. 14. As in Fig. 10, lateral view of right lower mandible. 

There is an indication that at least one skeletal character may be 
correlated with the omUtemarma section, but since I have been able 
to check it only in lautm, no generalizations are advisable. One 
pterygoid bone examined of lautua bears 5 teeth (Fig. 5) ; on the 
other hand each of the 2 pterygoids of pricei and 6 of t. triaeriatua 
bears 6 or 7 teeth (Fig. 10). Since the head is notably shorter in 
species of the omiltemanua subgroup than in other species (except 
perhaps pricei) the lesser tooth number is not surprising. Other dif- 
ferences, some very striking, occur in shapes and contours of the 
palatines, pterygoids and dentaries of the 3 forms examined, but 
their significance is not clear. The palatine, for instance, is very 
short in lautua, more elongate in triaeriatua. In lautua the posterior 
end of the pterygoid lacks the peculiar, ridgelike process on the 
dorsal surface that is present in triaeriatua; also the concavity on 
the dorsal surface is more central in position. In lautua the pala- 
tine articulates on the medial side of the anterior tip of the ptery- 
goid, while in triaeriatua the suture between the two appears (in 
ventral view) to be transverse. One of the characters believed to 
be most significant is the direction taken by the anterior border of 
the splenial ventral to the anterior meckelian foramen; in triaeriatua 
it passes a considerable distance posteriorly, while in lautua it passes 
almost straight ventrally from the posterior border of the foramen. 
The flared dorsal border occupying the posterior third of the length 
of the dentary is more accentuated in triaeriatua than in lautua. The 
depth of the angular notch in the dentary (as seen in lateral view), 
and the positions of the two lateral foramina, also differ. Other 
differences, which may be of considerable significance, can be dis- 
cerned by making comparisons of the ac 9 ompanying figures (Figs. 
5-14). 

Secondary characteriatica. But little less significant than and 
almost if not quite as useful as the characteristics mentioned above 
are a number of others which find few exceptions. The supralabials 
are with rare exception 9; that number occurs elsewhere only in 
pricei, of the triaeriatua juoup. The supralabial below the posterior 
border of the orbit is the 5th (Figs. 1-4, ‘ 18)’, while in all othera of 
the group (Figs. 15-16), except pricei (Fig. 17), it is the 6th dr 7th- 

6-1589 
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Of g^eat interest in the entire group is the conformation of the 
nasal. This scale is always split (perhaps rare exceptions) in rat- 
tlesnakes, and perhaps for this reason has generally been treated 
as two separate scales — ^postnasal and prenasal. These terms, how- 
ever, are in general use in other groups of reptiles for scales follow- 
ing or preceding, respectively, the nasal, which may or may not be 
split. The concept of the nasal is a scale in which the nasal open- 
ing is pierced; a vertical suture may split the scale into anterior 
and posterior halves, but these are still parts of the nasal, and are 
not prenasals or postnasals in the sense of being scales preceding or 
following the nasal itself. It is the usual procedure to refer to tlv 
parts of the divided nasal as the anterior or posterior section, but 
since this is clumsy and involves quite a few words the terms pre- 
seminasal and postse^ninasal are suggested. 

In the omiltemanus subgroup, the postseminasal is always in con- 
tact with the first or first and second supralabials (Figs. 1-4, 18) ; 
this condition is found elsewhere in the group only in pricei (Fig. 
17) and in rare t, triseriatus (Fig 15), and in none of even these is 
there contact with the second supralabial. It follows, and is true, 
that in the four forms of the omiltemanus subgroup (Figs. 1-4, 18) ; 



Fig. 15. Lateral view of orbitonasal region of head of C. i. triseriatuB* 
From U8NM 46465, Ameca, Jalisco. 

Fio. 16. As in Fig. 15, C. I, klauheri. After Stejnegrr. 

Fw. 17. As in Fig. 17, C. p. miquihuanua. After Gloyd. 

Flo. 18. As in Fig. 18, C. omiltemanus. After Gloyd. 
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the lower border of the preseminasal is not produced posteriorly, 
while in triseriatus and lepidus (all forms of 'each) it is markedly 
produced posteriorly (Figs. 15, 16). 

The dorsal border of the postseminasal may be in contact with 
the canthal and intemasal, internasal only, or neither scale in the 
various forms of the omiltemanus subgroup (Figs. 1-4, 18) ; no one 
condition is necessarily constant for any one form. In 'pricei (Fig. 
17), however, the dorsal border of the postseminasal is always (so 
far as known) in contact only with the internasal, while in triser- 
iatus and lepidus (all forms of each) generally both canthal and in- 
ternasal are contacted. Therefore the loreal may be in contact 
with both canthal and intemasal, or with the canthal only, depend- 
ing upon the nature of the nasal. 

The loreal may in the omiltemanus subgroup be in contact with 
the labials, or it may be separated (Figs. 1-4, 18) ; in the latter case 
the separation is always by means of contact of the nasal and pit 
scales, never by subloreals. 

Klauber (Zoc. cit.) states that a loreal is always present in rattle- 
snakes. Taylor (Univ. Kan. Sci. Bull., vol. 30, 1944, pp. 47-48, 
fig. 1) however, says the loreal is absent in transversus, and accounts 
for the extra scale by assuming it to be an anterior section of a 
divided upper preocular. Other specimens that have become avail- 
able since Taylor made his study, however, show intermediate con- 
ditions that indicate rather conclusively that the scale in transversus 
is actually a loreal, not a part of a preocular. 

The lower preocular is generally separated from the loreal, or 
split into two scales, in members of this section (not evident in 
figures). Only in transversus is the scale entire and in contact with 
the loreal. In all other sections of the group the scale contacts the 
loreal, and is very rarely divided (I have seen it divided in but one, 
a t. triseriatus), 

A further characteristic is the reduced dorsal scale rows of the 
omiltemanus subgroup. All specimens have 21-17 (15) rows. In 
pricei the rows are usually 21 at the middle of the body, but in all 
others of the group 23 rows is the usual number. 

Finally the body size is smaller, in general, in the omiltemanus 
subgroup; the head is likewise proportionately smaller, and the rattle 
smaller. In view of the characteristics cited there can be no ques* 
tion, I think, of the distinctness of the omiltemanus subgroup apart 
from the others of the triseriatus group. But as stated before the 
relationship to ^ach other of the various forms in that section is not 
yet completely clear. 
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Status of forms. The form omiltemanus is one of the best differ- 
entiated of its subgroup, because of the high ventral count. No 
overlapping between its ventral counts (172 to 183) and those of 
other members of the subgroup (145 to 161) is apparent, and more- 
over only klauberi, of all other forms of the entire group, overlaps 
the counts of omiltemanus to any extent whatever (152-175). That 
character should then be given considerable weight, and because of 
it I regard omiltemanus as a species instead of a subspecies. The 
number of dorsal blotches (51 to 60) is also unique among members 
of the omiltemanus subgroup (others with 34 to 45) ; anahuacus and 
pincei (both forms), however, overlap this range completely. More- 
over the character of the lower preocular is not absolutely unique 
(separated from loreal), as one specimen of lautus has been ex- 
amined with a similar condition on one side, and the type of gloydi 
also has the scales separated. 

Nevertheless the total characteristics of omiltemanus favor its 
consideration as a full species. Since there is some degree of con- 
tinuity of ecological conditions (Fig. 20) between the areas occupied 
by omiltemanus and gloydi, however, the possibility of intergrada- 
tion is not to be overlooked. 

The remaining forms of the section comprise a compact unit of 
very uniform character. They are from distinct geographical areas: 
gloydi from Oaxaca, transversus from the Morelos-Mexico border, 
and lautus from the central Vcracruz-Puebla border (see map. Fig. 
20). The latter is known from 3 specimens, transversus from two, 
gloydi from one. The character of the loreal and postseminasal are 
generally to be considered of considerable importance in distinguish- 
ing the forms of the group, and in the present three some widely 
divergent types occur. In gloydi the postseminasal is greatly re- 
duced and in contact with only the loreal, first labial and presemi- 
nasal, while in transversus it is the loreal that is greatly reduced, 
resulting in contacts of the postseminasal with the canthal, inter- 
nasal, loreal, pit scale, first and second labials, and preseminasal. 
Two specimens of lautus from the border area of Veracruz and 
Puebla near Perote are rather like gloydi in this character, except 
that the postseminasal is a little larger and contacts the second 
labial and, in one specimen, the internasal. But a third specimen 
from the same area is exactly like transversus on one side of the 
head (Fig. 3), and approaches that condition on the other (Fig. 4). 
It cannot now be assumed that the latter specimen is of a different 
species than the other two specimens from the same area, and thus 
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one is forced to regard the nature of the loreal and postseminasal 
with suspicion in this subgroup until enough specimens are available 
to show the normal range of variation. The scales may be of great 
importance and of considerable constancy in other members of the 
group, yet in this subgroup some variation must be anticipated. 

The form gloydi is distinguished from lautus and transversiis, 
then, on the basis of the great reduction of the nasal (questionable) , 
the separation of lower preocular and loreal (not infallible, also 
known on one side of some specimens of lautus), and upon the 
pattern (very similar to that of lautus). The type (which I have 
examined) has about 42 blotches on the body, and these are more or 
less quadiangulai or oval in outline, covering 2 to 3 scale lengths and 
occupying 5 to 7 scale rows; they are separated from each by about 
one scale length. There is nothing in these characters to encourage 
regarding gloydi as a sp.'cies distinct from lautus. 

C. transversus has a mottled belly, and very narrow crossbands 
or ^pots 34 to 45 in number, which are split or almost divided on 
the middorsal line. Known specimens also have the postseminasal 
in contact with the pit scales, and the preocular in contact with the 
loreal; but one lautus specimen shows the same condition, in each 
category, on one side of the head. To this species I believe should 
be referred Martin del Campo’s specimen (Anal. Inst. Biol., vol. 11. 
1940, pp. 472-473, fig.) from Cempoala, Morelos. The form is more 
distinct from the other two than the latter are from each other, but 
only in pattern; and that pattern, particularly as exemplified by 
Martin del CampoV specimen, is not so remotely different from 
that of lautus that intergradation is not easily conceivable. Yet for 
the present, the greater degree of difference of transversus from 
lautus and gloydi leads me to regard the former a distinct species. 

C. g. lautus has oval blotches, longer than in transversus, not in- 
terrupted at the middorsal line, and the belly is marked only with 
fine, scattered dark stippling. The postseminasal is reduced but in 
contact with 2 labials, and may or may not be in contact with the 
pit scales and with the internasal alone or both the internasal and 
the canthal. The relationship with gloydi appears to be very close 
and that with transversus is scarcely less so. 

PRICEI SUBGROUP 

The two forms of this species are associated together on the basis 
of morphological and patterns similarity, and geographic proba- 
bility. Each has a single subloreal (Fig. 17), contrary to the omfi- 
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temanus subgroup which has none (Figs. 1-4, 18) , and the other sub- 
groups which normally have several. The supralabials are usually 
nine, and the fifth lies below the posterior border of the orbit, as in 
the omiltemanus subgroup, and thus the species is a rather short- 
headed one. Of great significance is the fact that the preseminasal is 
not produced at its ventral border, but is in contact with only about 
the anterior half of the upper surface of 4he first supralabial (Fig. 
17) ; in triseriatiiSy lepidvs and sermcomutxis the border is so promi- 
nently produced posteriorly that it nearly or quite reaches the second 
supralabial, generally (Fig. 16) separating the postseminasal from 
the labials (not always, Fig. 15). Likewise in 'pricei the postsemina- 
sal is in contact above only with the internasal, while in triseriatm 
and lepidus the scale generally touches both canthal and internasal. 
The scale rows are generally twenty-one medially in pricei, twenty- 
three in triseriatus and lepidus. These are the chief characteristics 
by which the two forms differ from others; and there can be no 
question that together they comprise a distinct species. The species 
finds its closest relatives at least so far as external characters arc 
concerned, not in triseriatus but in the omiltemanus subgroup. C. 
transversus approaches it most closely in pattern. The characters 
of the pterygoid, palatine and low'er jaw bones, however, approach 
or duplicate thoSe of triseriatus, 

TRISERI.\TUS SUBGROUP 

The preceding discussion has brought out differences between 
triseriatus, pricei, and the omiltemanus subgroups. The chief fea- 
tures mentioned that define triseriatus as a species are the numerous 
(10 or more) supralabials; 6th, 7th and 8th labial below posterior 
border of orbit (Figs. 15, 16) ; several (rarely one) subloreals (Figs. 
15, 16) ; postseminasal generally in contact with canthal and inter- 
nasal (Fig. 15) ; preseminasal produced posteriorly (Fig. 16) ; 23 
or 25 scale rows at middle of body. In addition the dorsal blotches 
on the body are not less than 25. The species is completely and well 
differentiated from others of its group. 

The two forms of the species are rather clearly subspecies, as 
their characters overlap and they occupy adjacent ranges. The 
chief differences between t, triseriatus and t. anahvacus are in num- 
ber and size of dorsal blotches, and in number of ventrals. The 
latter has more numerous oval blotches (usually 40 or more, triseri^ 
atuB with usually less than 40 quadrate blotches) and fewer ven- 
trals. Specimens now referred to t, triseriatus, however, may repre- 
sent still other forms not now clearly distinguishable. 
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The closest relatives of triseriatus are not in the previously con- 
sidered forms, but in lepidus. There is a great similarity between 
the two species, and I believe it indicates relatively close relation- 
ship. The frequent occurrence of a divided upper preocular in 
triseriatiLs links it with lepidus, as does the curious form of the nasal, 
the several subloreals, the numerous supralabials, and the numerous 
scale rows. Klauber (Copeia, 1940, No. 3, pp. 206-207) refers to 
dififerences in hemipenial structure, but in external features, the 
two species are so alike that one specimen from Santa Teresa, Na- 
yarit (U. S. Nat. Mus. No. 46333) is the subject of some disagree- 
ment as to which species it represents. Gloyd (op. city p. 87) places 
it in t. triseriatusy while I would call it a L klauberi. It has only 
22 cross-bands on the body (including the occipital band), and al- 
though these are narrow (occupying only 5 to 8 scale rows) except 
near the tail, they are spaced and shaped as in lepiduSy and are 
serrate-edged as in that species. Since the known minimum in fri- 
seriatus is 25 body blotches, while the range in lepidus is 14 to 23, 
the specimen falls best in lepidus, whose pattern it matches in other 
respects. It resembles triseriatuSy however, in the gray-brown 
ground color, the very dark belly and chin, and the absence of a 
division in the upper preocular. Since apparently all other lepidus 
invariably have the upper preocular divided, this exception is extra- 
ordinary. Unfortunately the specimen is a female, so no compari- 
sons of hemipenes are possible. In view of the variability of the 
head scales, I prefer to follow the indication of the pattern in allo- 
cating the specimen to lepidus. It does not, however, agree com- 
pletely with the form of lepidus (klauberi) known from the same 
general area, for it has a dark postocular stripe and a darkly mottled 
belly (no stripe, belly nearly or quite immaculate in klauberi). 
Altogether the specimen appears quite intermediate in character be- 
tween triseriatus and klauberi; it may represent a distinct race or 
species, or, of course, a hybrid. Further specimens will be necessary 
to arrive at a definite conclusion. In any event the postulate of a 
close relationship between lepidus and triseriatus is given strong 
support by the specimen. 

SEMICORNUTUS SUBGROUP 

This recently described form is almost as much of a puzzle as 
the preceding specimen from Nayarit. The single known example is 
unique in the development of the supraocular, but in most other 
respects is very similar to lepidus. The blotqhes resemble those of 
the other species of the triseriatus group rather strongly, as they 
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are about equally as long as broad. The si)ccies evidently demon- 
strates a pattern that may be close to the ancestral type of lepidus, 
for it is clear that the latter form must have been derived from 
something with blotches not unlike those of tnsenatus, 

III 

ZoOGEOCiRAPHY AND EvOLVTIONAlTV DiSCLSSION 

The arrangement of pattern types in the triseriatus group sug- 
gests that semicormttus is the most primitive of all fonns of the 
group in pattern. It is not, it would seem, primitive in scutellation, 
but is rather the most highly modified of the group. The situation 
lequires explanation. 

Migration wai'cs. As has long been urged by many zodgeograi)h- 
ers, and as reemphasized bv Schmidt (Amer. Midi. Nat., vol. 30, 
1943, pp. 241-253), in the course of evolution of animals upon the 
American continent^ a succession of waves of more and more ad- 
vanced forms radiated outward from a center of distribution in the 
north. Thus an aggregation of primitive forms at, for iu'^tance, the 
southern edge of the ^lexican plateau, is not to be interpreted as 
indication that the edge of the plateau is a center of distribution; 
rather it indicates the extreme periphery of distribution of the sev- 
eral groups represented. The triseriatiis group appears to fit this 
distributional law. The most primitive forms {omiltemann^s sub- 
group) are at the extreme periphery of the range of the group (Fig. 
19) ; they together can be visualized as the present-day counterparts 
of the primary portion of the first wave (I A of Fig. 21) of migration 
from some northern center of dispersal. As a secondary portion (IB 
of Fig. 21) of the first wave, the pricei subgroup followed the omil- 
tcnianus ^ubgrou]>, but because of close relationship, as a member 
of the same wave movement, never over-ran the primary portion. 
Some time elapsed before a second wave, carrying along as its j)ri- 
mary portion (IIA of Fig. 21) the triseriatus subgroup, migrated 
southward, eliminating most evidence of the first wave except in 
the Oaxaca and Guerrero regions, which may by that time have 
become inaccessible. The secondar>^ portion of the second wave 
(IIB of Fig. 21) carried lepidus in its wake, and perhaps a tertiary 
portion (IIC of Fig. 21) carried semicornutus. Thus the picture 
of waves of migration might be represented as in figure 22. The 
number of waves, their relative importance and their temporal dis- 
tinctness are purely a matter of conjecture and may well be in‘ 
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Fig 19 Di^tiibution m Mexico of the five subgroups of the trisenaluB group 



Fio 20 Distribution of the members of the two primitive subgroups (prtcex 
and omdtemanus) of the triseuatw group 
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wot* The Bwcesfiion is, however, fairly well establiaheJ and 
only this that can at present be considered of significance. ; 

Orthoevolution in scutellation. In each successive wave and^avis- 
let of this migration an increasing modification of head scales and 
general external character is clearly evident. The members of the 
first wave (lA) are the least modified beyond a typical snake con- 
dition, while the member of the last wave (IIC) is the most uighly 
modified of all. This is a trend which may be described as ortho- 
evolutionary, for the modifications of each successive wave have 
been along the same lines almost without exception. The term or- 
thoevolution is not used here as an explanation of the phenomenon 
but simply as a brief way of referring to the character of evolution 
in these particular features — a single-line evolution rather than a 
haphazard one. To what the phenomenon is due — ^whether select- 
ive mutation (orthogenesis) or selective elimination (orthoselection ' 
— is not for speculation here. There is a suggestion, however, that 
regardless of the means, environment plays an important role in it 
The existence of an orthoevolutionary trend such as is evident in 
the scutellation of the triseriatus group cannot be explained as some- 
thing inherent in the germ plasm of the group. Were that the case 
the oldest forra^, of wave lA, would be the most highly modified of 
all. Clearly the modification mu«t be dependent upon the geo- 
graphic center of origin of the group. Thus the longer the animals 
remain in that center, the greater their modification along the speci- 
fied line; and the sooner they leave, the less the modification will 
be. This statement agrees perfectly with the idea of waves of out- 
ward migration; members of wave lA, having left the center of 
origin earliest, were least changed, while that of the last wave (IIC) 
to leave that center was the most changed. Thus it is apparent 
that in this orthogenetic trend the most important factor is the ex- 
istence of the animal in a certain geographical area in which the 
changes are being produced; outside of it the changes, at least in 
that direction, cease. 

Pattern orthoevolution. There is a second orthoevolutionary 
trend, and that is in pattern. It is not so well defined as the trend 
in scutellation, but clearly exists. The members of wave I have 
relatively numerous and small blotches, with extremes in omilte- 
manuB, transversus and pricei. The members of wave II A have 
relatively fewer, but anahuacus closely parallels some members of 
wave lA. The forms of wave IIB have still fewer, and that of IIC 
least of all. The trend exists, but the direction of the trend — 
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whether from a prioiitive pattern with few blotebee or oflir Witii 
many*— is not immediately obvious. If the procedure ‘in thia ease 
is like that in regard to scutellation, then the least modification oc<> 
curs in the peripheral forms, the greatest in the most central. 

But, I believe, the procedure has not been the same in pattern as 
in '■(’utellation If what is primitive in pattern were generally 
known, as is the primitive scutellation, there would be no doubt of 



Fig. 21 Possible phylogeny ot the forms of the tnserialus grohp. 
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Fig. 22. Diagram of migration wave"- in the Irtseriatus group. 


the direction of the trend. Herpetologists have not generally agreed, 
however, upon the type of pattern that is primitive for snakes in 
general or for rattlesnake ancestors. In the absence of such knowl- 
edge we must try to determine what is primitive in the present case. 
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Three lines of evidence point toward the condition of few blotches 
as primitive. 

First, there is little difference between some members of wave IIA 
and some of wave lA. T. anahmeus, for instance, is strikingly sim- 
ilar to lautus and gloydi. Yet waves I and II are strikingly differ- 
ent in scutellation. If the change was going on only in the center 
of origin (as in the case of scutellation) there would have been dif- 
ference between the various waves equally as great in pattern as in 
scutellation. That there not suggests that pattern changes oc- 
curred after migration away from the center of origin, although at 
different rates in the different waves. In such case it is reasonable 
to assume that the changes may continue at a more or less constant 
rate outside of the center of origin, and that the accumulation of 
change will be greatest in the forms which have been longest away 
from that center. By thi- line of evidence a primitive pattern of 
few" blotches is suggested. 

A second line of evidence i'^ the lack of constancy of pattern wdth- 
in the members of one wave. In the oiniltemanus subgroup, for in- 
stance, there is a rather considerable range of variation from almost 
the maximum number of blotches known in the group to a median 
number of some 34. Since the^e are all derived from one common 
wave-stock, it is clear that thc>c changes in pattern occurred after 
migration to their present geographic zone. We know’ then that pat- 
tern evolution is not limited to the center of origin, and that it has 
l)r(?gre^^cd to a con'-iderable degree outside of that area. Thus one 
is led to the same line of rea'-oning that was followed in discussion 
of the first i)oint above. 

Finally, those monograph< wdiich have dealt wdth the problem of 
pattern evolution in snakes have indicated that the trend, in blotched 
colubrids at least (from w’hich the vipers presumably were derived) 
the primitive pattern i'^s one of few, small blotches. The pigmented 
area tends to increase, either by increase in number or in size of 
the blotches. Increase in number may result only in a shattering 
and reduction in size of the spots (as in pricei) , to preserve a certain 
constant of nonpigmented area (seemingly a very important factor 
in pattern evolution). On the other hand, it may result in a crowd- 
ing and a sudden reduction in number of blotches by elimination of 
alternate marks. A second increase may follow, and then another 
sudden decrease in the same fashion, and so on. The blotches may 
expand laterally into rings instead of, or as well as, increasing in 
number. Should increase in size of the blotches be the direction of 
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pigment expansion, instead of increase in number, then a longitu- 
dinal fusion and shattering may result, suddenly producing a striped 
pattern, which then goes through its own line of evolution. That 
all colubrids have followed this line of blotch evolution does not 
necessarily follow; that of Coluber and Masticophis is not readily 
comparable. But at least there is a parallel phenomenon in some 
Colubrids and in the triseriatus group; ^nd that the parallelism 
may be of profound nature is a tempting speculation. 

Positive and negative orthoevolution. If it be granted that the 
primitive pattern, for the triseriatus group, is one with few, small 
blotches, then it may be seen that the orthoevolutionary trend in 
pattern is the reverse of that in scutellation, for the earliest wave 
has the greatest instead of the least change, and the latest wave 
has the least instead of the greatest change. 



Fio. 23. Piagi'aminatic representation of the concept of positive and nega- 
tive orthoevolution. 
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Thus we are concerned in pattern and scutellation with two phe- 
nomena of diametrically opposed nature — one which might be called 
“positive’’ orthoevolution (pattern), the other “negative” orthoevo- 
lution (scutellation) (Fig. 23). Negative orthoevolution may be 
defined as an evolutionary trend whose manifestation is dependent 
upon a certain limited environmental situation; it is of relatively 
localized occurrence. Positive orthoevolution is conceived as an 
evolutionary trend whose manifestation is independent of most (not 
necessarily all) environmental conditions; it is of relatively general 
occurrence. 

Environmental effects. It is clear that pattern evolution con- 
tinued outside the center of origin, while scutellation evolution did 
not. Pattern change did not occur at all times, both within and 
without the center of evolution, else all forms would be more or less 
alike. Given that the most primitive pattern occurs in or near the 
center of origin, it follows that pattern evolution occurred only or 
for the most part, outside the center of origin. 

We conclude then that under the conditions existing over many 
thousands of years in the center of origin of the triseriatus group, 
and only within that area, a constant series of mutations occurred 
and were preserved to produce a steady orthoevolutionary trend in 
scutellation changes. In that area no pattern changes occurred. 
However, as the populations carrying these characters spread be- 
yond the limits of this center of origin, the mutations for scutella- 
tion change ceased, and in their stead appeared another orthoevolu- 
tionary trend in mutations affecting pattern. Clearly some environ- 
mental factor operated in one place that did not in another, and its 
role was an important one in rattlesnake evolution. The means 
whereby its influence was effected is not evident. 

It is interesting to conjecture that the mutation rate in the rattle- 
snakes discussed is more or less constant at all times, and that only 
the nature of the mutations is influenced by the environmental fac- 
tors; and likewise that positive orthoevolution concerns survivally 
important characters, while negative orthoevolution involves char- 
acters of no selective value. 

Matthew versus Adams. The main body of evidence derived 
from these rattlesnakes supports Matthew’s main premise in Cli- 
mate and Evolution of successive waves of migration from a nor- 
thern center of dispersal. But it also shows that his second premise 
of peripheral occurrence of primitive forms is not wholly or always 
true. Certainly the peripheral forms are the earliest migrants; in 
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this respect they are the most primitive. But Matthew did not use 
the term ^‘primitive” in just that sense. He meant that the peri- 
pheral forms not only were of the earliest waves of migration but 
also carried the most primitive characters. From the above discus- 
sion it is apparent that this is not always so. Whether the peri- 
pheral forms are the most primitive^in all respects depends upon 
the nature of the orthoevolutionary trends. If they have been in 
the past of local character (negative orthoevolution) then there will 
be no or little further change as the wave migrates peripherally. 
But, if positive orthoevolution occurs in some character, then the 
forms near the center will be the most primitive in that character. 
Peripheral modification, with a central primitive stock, is essen- 
tially the prime thesis of Adams' theory of group evolution. These 
two principles — of Adams and of Matthew — have been generally re- 
garded as diametrically and unalterably opposed to each other. In 
reality they operate hand in hand, neither to the exclusion of the 
other, as two consistent phases of sjM^cies evolution. 

Primitive versus early. It is evident that the earliest migrants 
from the center of dispersal of the tnseriatus group are not in all 
respects the most primitive. They are held in that light by most 
investigators because thej" aetually are primitive in certain conspic- 
uous characters' that are usually held as important. Yet in other 
respects the omiltemanus subgroup is highly modified. The associa- 
tion of primitive with highly specialized characters in a single form 
or group is commonly known in many groups of animals, yet in 
spite of this fact they are continually referred to as ‘‘primitive’' 
species. In reality the modified characters may be more numerou*- 
than the primitive ones; it is only the subjective evaluation of 
them that can lead one to assume that more characters, or more im- 
portant ones, are primitive than modified. Obviously one should 
refer to primitive or modified characters, not primitive or modified 
species. The species is the carrier of the characters; it is neither 
primitive nor modified, although it may be referred to as such if its 
characters are preponderantly or notably of one type or the other. 
Actually the species should be referred to as an early or late mu 
grant or divergent; in that expression is conveyed the expectation 
of a ce/tain proportion of primitive or modified characters. 
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IV 

Summary 

The triseriatus group of Crotalus consists of 11 forms, as known 
at present, belonging to 6 species and four subgroups. The most 
primitive subgroup includes omiltemanusy gloydi gloydi, g, lautus, 
and tramversus, all forms at the southern periphery of the Mexican 
I)lateaii. That section comprises the remnants of the first of a series 
of i>erhaps 5 successive waves of migration from a northern center 
of origin. The second wave, closely following the first and of next 
most primitive forms included what is now p. pricei and p. miqui- 
hanus. A third wave, at a considerably later date, included t. tri- 
seriatus and t. anahuacus. A fourth wave, closely following the 
third, included L lepidus and 1. klauberi, while a fifth wave, follow- 
ing closely the preceding, included semicornutus. 

The ancestral stock remaining in the center of origin during the 
periods of occurrence of migration waves mutated in such a fashion 
as to produce an orthoevolutionary trend of scale modification; 
these changes ceased in any part of the stock which migrated peri- 
pherally, so that later waves had evolved farther in this respect 
than the earlier waves. However, as the scale mutations ceased, 
pattern changes were initiated and per])etuated thereafter at a more 
or less (not completely constant) rate, so that in this respect earlier 
waves evolved to a greater degree than later waves. 

The course of scale evolution is considered an example of negative 
orthoevolution, defined as an evolutionary trend whose manifesta- 
tion is dependent upon a certain limited environmental situation; 
it is of relatively localized occurrence. The course of pattern evo- 
lution is considered as an example of positive orthoevolution, de- 
fined as an evolutionary trend whose manifestation is independent 
of most (not necessarily all) environmental conditions; it is of rela- 
tively general occurrence. 

Either or both types of orthoevolution may occur in the develop- 
ment and distribution of any group of animals; probably generally 
both types occur. Predominance of negative orthoevolution in the 
history of any given group would result in a peripheral concentra- 
tion of predominantly primitive forms (Matthew’s principle) while 
predominance of positive orthoevolution would result in peripheral 
concentration of predominantly “higher” forms (Adams’ principle). 
Thus these two apparently opposing principles are, then, to be con- 
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sidcred not as nnitually exclusive ideas, but as cooperatives of equal 
importance in the history of animal evolution, although it may be 
true that Matthew’s jirinciple of negative orthoevolution is pre- 
dominant in frequency of occurrence in the history of many given 
sets of characters (f. e., species). 

The primitive pattern of the triseriatus group is considered to 
consist of few, small, median dorsal blott'hes. 

The term subloreal is introduced for the scales between the loreal 
and supralabials, and between the nasal and pit. 

The two halves of the nasal are termed scminamls, the anterior 
half as the preseminasal, and the posterior half as the postseminasal, 

V 

Kky to Forms of the Triseriati s (Jroi ps* 

1. \o ^ublou'als: loiPal in oimtact with labials or, if s>p|»niatP(l from labials, the intor- 
pospd >caK‘s aip tin* nasal and scales onterintc tlu* pit: iH)<.tPii(»r Motion of na.sal in 
contact \\ith 1 or 2 labials; scale tows 21-21-17 (15); keels scarcely evident on 

posterior d«ir>al head scalt*s: hea<l very small 2 

(^ne to thiiH* subloreals inleiveniiiK bct\^een loreal and labials; posterior se<*tion of 
nasal not in contact with labiaK, or only with 1 st labial; scjde row*, usually 23 or 
moie anteriorly or mediallv, seldom 1.5 posteriorly; keels usuall> distinctly nnue jiro- 
nounced ; head larRcr 5 

2 . Ventrals 172 to 1^*3; doisal spots small, 51 to 00 ; h*\\er pieocular widely sep- 

araterl from loreal intnlttmamut 

Veiitrals fewer; 'dorsal spots fewer; lower pn*o(ular (souiefinicN transxeisely divided) 
in contact with lotral or not 3 

3. Nasal in contact with only 1 st supralabial : postsenmiasal much teduci*d in size, *4 

or less the size of presemirmsul ; latter in <‘ontact with loreal above; lower preiM*ular 
sepaiatetl fr<Mn lineal ; hitler m contact with 1 st and 2 nd siipialabials . . ry/oj/di 
Nasal ill contact with 1 st arid 2 nd supralabials; postseminasal laiKc or small; jiH*- 
seimnasal m contact or not with loieal above postseminasal; lower pieocular laiely 
in contact w’ith loieal; latter in c<»ntact with one <ir no labiaU; spots oval or trans- 
verse bands 4 

4. Dorsal pattern consisting of small, transversely o\al, median blotches; loreal jten- 
eially (?) in contact with supralabials; lower preocular (teneially C*) divided. 

InutuK 

Dorsal pattern of puir(>ri splits which may be expanchsl lattiaily into tian.sver.se 
bands, but which do not cross the median line; loreal .separated from supralabials; 
lower prwMMilar single tranitvtrsuH 

5. Me<iiati dorsal hands or blotches le.ss than 24 on bod> ; upper pieocular rarely not 
v'ertically divided; anterior section of na.sal produced posteriorly below nans to a 

point beyond a line even with the po.steiior edge of the naris ti 

Median dorsal bands or blotches more than 24 on body; upper pieocular usually 
not vertically divided; anterior .section of nnsal may be prorhicerl posteriorly below 
naris, but does not extend so far 8 

6 . Supraocular markedly elevated; dorsal spots 17 on body, not bainl-like (excejit the 
extreme pr> 8 terior), each 5 to 8 scale rows in width, most about as long as broad; 

caudals 20 in a male nvmicoruutuH 

Supraoculars round; dorsal spots 14 to 23, all generally band-like, much bromler 
than long when visible; caudals in males over 20 ; .Miiiraociilar not elevated 7 

•Based partly on Gloyd (op. rit.). 
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7. A (Ittik sfiipp from oiJut Ut of mouth; a pair of sepaiate o<*f'ipi(al blotches: 

b«uly pattern of tijinsver>ely expiunlec' dark hlotclu'K oi crosslmncls, inteispaces fre- 
ipiently with •'♦•(•(tiidaiy blot^•he^ or bandM but little daiker than kkiiiiuI color. 

Upidm lepidm 

Daik stupe from oibit to anule of mouth obholete or absent; occipital blotches 
united; body fiattein of conspicuous dark brown or black crossbands, inti*rspaf!es 
Kreeni‘'li Kiay or lilui.sh may with small daik flecks or indistinct jjray bIotcln*s. 

lepiduM klauberi 

8. Vential cslpe of pieseniinasal extending as far posteiiorly as ilorsal, or farther; jxist- 
seminasal m contact with both canthal and internasal; generally two or mote sub- 
loieals; six oi iiioie supialabials to below posterior cnlge of oibit; pattern of median 
blotches, but geneial colcjr sonaUimc'S veiy daik or veiy light ; upper pieocular sonie- 

tmic's split tiansveisely ; scale rows generally 23 medially 10 

Ventral edgi* of pi(‘s«*nnnasal not exteiuling as far postcnioily as dorsal edge; jiost- 
stMiiinasal not in contact with loreal, only with inteinasal; geneially one subloreal ; 
five Mipialabials to below posteiior edge of orbit; pattern of small, paired dorsal 
spots, sometimes tiised medially; np| er preocular seldom divided transversely; scale 
lows 21 iiK'dially tt 

9. Ventrals more than ITiU; geniMal coloiation usually giay; doisal spots usually sep- 
arate*, in pairs prirei pricei 

Ventrals less than IfiU; general c’oloration predominantly brown; dorsal pairs of spots 
often connt*cted medially prirei tniqmhuanuH 

10. Body pattern of relativel> laigi*, quadiaiigular spots 2.') to 4<; in number, usually less 

than 40 irmnutuK tri^criatus 

Body pattern small, ellijitical spots (median) 39 tej .>7 in ninnber. 

trineriatm anahuacus 
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PLATE III 

Plate 1. ('rotalm glou'li loutu^. A, parutypi'. KHT-HMS No. 5475. B-C 
type, U.S.N.M. No. 110.598 



v„, . 





m 




THE UNIVERSITY OF KANSAS 

SCIENCE BULLETIN 

VoL.XXXI.pt. I.| May 1, 1946 |Xo.4 


The Status of Sceloporus florida7m.s Baird 

B% nOBAUT M. SMITH, 

Depaitiiu'lil of ZixAotiV, riii\cisit\ of Roehe-tet 

Ahstka(t: KvkIpiico is jire^enfod fo sliow that tho naino Srdopoius flrni- 
(Idfius Haird should Ix' allocated with the Florida subspecies (undnlal us) of 
»S. luidulntu^'i, and not with the Texas relati\e (*S. olu'nr( u.s) of *S. .sjtiuo.sw^ as 
indicated by (he Stt'jiu'Ki'r and Baibour ("hock List 


T HK c'dition of the Stejnej^er and Barbour (Mu'ck List of 

North Ainrrican Amphibians and Reptiles presents a new in- 
terpretation of the identity and validity of Baird's Sceloporus flori- 
danus (Proe. Aoad. Nat. Sei. Phila., 1858, p. 253), whereby the dis- 
erepancy between the stated ty])e locality (Pensticola, Florida) and 
the ranj^e concept which accompanies allocation of that name to the 
Texas relative of Sceloporus spinosus is explained by assuming an 
incorrect statement of the type locality. Since the Texas species 
referred to is not known east of Texas, identification of the type of 
jioridanus (fortunately extant, U. S. National Museum No. 2874) 
with that species would necessitate either the above assumption or 
the very unlikely one that the Texan form does occur eastward to 
Florida but has simply not been collected east of Texas save for the 
type. While the name has long been associated with the Texan 
form (by most authors ever since Stejneger so identified it in 1893), 
only within the past ten years has the concurrent geographic dis- 
crepancy been generally apparent, and now for the first time is 
proposed a reasonable reconciliation of apparently inconsistent 
facts. 

There is another means of reconciliation, however, by associating 
the name with the form of the undidatns group which occurs in the 
region of the type locality; this was first proposed in 1936 by Burt 
(Trans. Kan. Acad. Sci., vol. 38, pp. 277, 281). Subsequent articles 
by the same author (Papers Mich. Acad. Sci., Arts., Lett., vol. 22 
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1936 (1937), pp. 535-536; Trans. Kans. Acad. Sci., vol. 40, 1939, pp. 
353-354) reveal a maintenance of the same opinion, and with the 
major premise ooneurrence of opinion was expressed by other au- 
thors, including myself (Occ. Pap. Mus. Zool. Univ. Mich., no. 387, 
1938, pp. 7-8; Zool. Ser. Field Mus. Nat. Hist., vol. 26, 1939, pp. 
110-116). Such an allocation releases the Texan form from the 
name fioridanus, and makes \alid for it tl e^later name of olivaceus 
Smith. However the Stejneger and Barbour Check List uses the 
name sfnnotms for the Texan form, as did Burt, although it has been 
pointed out repeatedly that the Texan foim (which occurs also in 
noithern Mexico I differs widely Iroin spittosus of central Mexico. 
The Check List therefore uses two names, S. floridanus and S. spino- 
sus, for the same species. Since in the preceding (4th) edition the 
former name was u.sed for the Floridan form, and spinosm for the 
Te.xan, it may be assumed that it was the intention of the authors 
to delete reference to spinosus upon reallo(*ation of the name flori- 
danus. 

Since the ty[)e of floridanus is extant and in good condition, one 
might assume it would be a simple matter to determine which of 
two species as clearly distinct as olivanus of Texas and undulatus 
of Florida it represents. The difficulty in making a definite state- 
ment is due largely to the unfortunate fact that there is no infallible 
morphological character knowTi as yet that will distinguish the two 
(except size). The sharpest differences are chiefly in color; in ad- 
dition olivaceus is much larger, but sp<*cimens of intermediate siz(‘s 
are not to be determined by this character. There can be no (jues- 
tion of the distinctness, as species, of the Florida and Texan forms, 
but individual specimens of moderate or small size (less than 80 
mm. snout to vent) can be distinguished at present best by color. 

The color of the type of floridanus, a male measuring 75.5 mm. 
snout to vent, fits the usual pattern of neither form very well. A 
male specimen of comparable size of either species should have the 
very clearly defined ventral markings characteristic of that s(‘x, yet 
the belly of the type is ''immaculate save a few black striations in 
the chest region and a longitudinal line between hind legs” (piT- 
sonal notes, 1934). Therefore we can aj-sume with some degree of 
certainty that some fading has taken place, and the dorsal surface 
bears out this assumption, for "dorsal markings are al)sent, except 
the sides appear darker than the back; a vertical black mark from 
shoulder to lateral neck fold.’’ However, of most importance is the 
extent of fading which would be necessary to bring a specimen of 
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comparable size of either species to an appearance like that exhib- 
ited by the type. 

Males of the Florida form seldom reach the size of the type, but 
I have seen two of approximately the same size, out of 81 examined 
(Univ. Mich. No. 76436, Natchez, Adams Co., Miss., 77 mm.; and 
Univ. Mich. No. 47585, Washington, Adams Co., Miss., 74 mm.). 
It is remarkable that in this form the males at least equal if they 
do not exceed the females in size; the largest female in seventy- 
three examined measured 72 mm. (Charkston Mj-^. No. 31. 233 
Cottageville, Colleton Co., S. C.). In the larger series examined 
of the more northern race (u. fasciatus)^ several specimens of both 
sexes were found to equal or exceed 75 mm. Therefore on size 
alone the type cannot be excluded from identity with the Florida 
form. The Texan form, of course, reaches a still greater size (97.5 
mm. recorded for males, 121 mm. for females). But males of the 
Florida form, at such a large size, would be extremely dark below, 
while those of the Texan form would have but few, scattered, black 
streaks in addition to the bluish lateral belly patches and throat. 
The amount of fading necessary to bleach a large Florida male 
would be much greater, then, than the amount required to bleach a 
specimen of olivaceus, and in fact it would seem well-nigli impos- 
sible to bleach an undulatiis so completely without rendering it 
uniform white. Yet I believe this occurred, and the belief is based 
upon the presence of the dark shoulder blotch. This mark, clearly, 
must have been one of the darkest spots on the lizard to have re- 
mained while other pattern features were lost. Now olivacexis has 
no distinctive shoulder patch; a dark mark which does occ.u* I) ere 
is relatively small and is cut off dorsally by a light longitudinal 
band, is usually scarcely larger and darker than other blotches on 
the sides of the back, and generally does fade quickly in formal- 
dehyde; undulatus, on the other hand, does have a very dark, large, 
unbroken shoulder patch, which is one of the earliest pattern marks 
to appear in development, and might well be expected to be among 
the last to disappear in the bleaching process. 

Other notes taken on the tyi>e of floridanus arc as follows: 

Supraoculars 5-5, separated from median head scales, and from 
superciliaries by one row on one side and on the other by one com- 
plete and one incomplete row; frontal in contact with interparietal 
and median frontonasal ; anterior section of frontal divided ; two can- 
thals, the first touching lorilabials on one side (fused with loreal) ; 
preocular not divided ; lorilabials reduced to one row at a point be- 
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low siibocular; outer row of labiomcntals not in contact with men- 
tal; auricular lobules elongate, 5-5. Scales on back rather strongly 
keeled, inucronate, denticulate; ventrals strongly notched; scales on 
posterior surface of thigh much smaller than preanals, smaller than 
those preceding femoral pores; pores 13-15. Dorsal scales, 31; 
scales around middle of body, 33; 53 ventrals; a few modified, pore- 
like preanal scales; snout to vent, 75.5 mm^ snout to occiput, 13.5 
mm.; snout to posterior border of ear, 17 mm.; hiiul leg, 57.6 mm.; 
fourth toe, 22.3 mm.; fifth toe, 10 mm.; tibia, 15 mm.; 5.7 dorsal 
scales to head length; lamellae on fourth toe 23-24; tail, 126 mm. 

Three points mentioned in the above description are of special 
interest. First, in only 4 out of 100 olivaccus was the anterior sec- 
tion of the frontal found divided; it is frequently divided in undu- 
latus, and is in the type of jioridanua. Second, in 54 specimens 
of oUvaceus 52 was the maximum ventral count ; the type of floridn- 
hm /las 53 <no data for undulatus^ but a higher range is to be ex- 
pected). And finally, according to my observations, the preanal 
scales are modified with porelike structures only in the very large 
and old males of a species; it is not a phenomenon of freciuent oc(‘ur- 
rence in any Sceloporus. A snout-vent measurement of 77 mm. in 
oUvaceufi is that of a young male which would (hdinitely not he ex- 
pected to have j>reanal “pores”; while the same measurement in 
undulatus is that of a very large male, in which preanal “pores” 
could reasonably occur. 

Therefore it may be concluded that, while completely convincing 
evidence is lacking, there is strong evidence on the basis of color, 
subdivision of the frontal, ventral count and iireanal “i>ores” that 
the type of floridanm belongs to undidntus rather than to olivaccusy 
and that on no count is there a stronger indication toward oliraccus 
than tow^ard undidatus. The type locality of jloridanm is therefore 
to be accepted as stated, and the name should be considered a syn- 
onym of the older undulatuHy based upon the same form. The proper 
name for the Florida form is then Sceloporus nndiUatjts niidulatm 
(Latreille), and that of the Texas form Sccloporus olivaccus Smith. 
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A Review of the (ienus Calipyrgula Pilsbry (Gastro- 
poda: Ainnicolidae) 

A. HYUO.V I.KO.VAHD .ui.l DOHOTHKA S. KIIANZKX, 

L'in\ ei Mt \ Miimmiiii of Xatuial Ilistoiv 

Abstract: The sincn ‘'pccies now as5^if?rl0(l to the gonus Calipyrgiila Pilsbry 
arc roniparod, tif^urod to ><*.d(‘, and \ariations and niuasuruniunts are given; 
locations of tyiic", type localities, and horizon." are recorded; and specula- 
tions upon the distribution of this unic|U(‘ PlioceiU' gastropod genus are 
included. 

A t present seven species are assigned to the genus Calipyrgula 
Pilsbry which was proposed to ticcoininodate three species of 
minute amnicolid snails found in the basal Tulare formation (of Up- 
per Pliocene age), in the Kettleman Hills oil field of Chilifornia. The 
remaining four siiecies were discovered in the lower Pliocene beds 
of the Ltiverne formation in Beaver county, Oklahoma (Leonard 
and Fninzen, 1944). 

Although the entire serif's of spe(*ies is similar with respect to 
body form, aperture, umbilical perforation, and distribution of spiral 
strijitions, giving the group an appropriate homogeneity, there is 
present among them a considerable degree of variation with regard 
to such characters as surface sculpture, depth of suture, and con- 
tour of whorls. The colorful qualities of this small group of snails, 
together with the fact that the two series of species were recovered 
from deposits of somewhat similar geologic age, but geographically 
sei^arated by hundreds of miles of plains and rugged mountain ter- 
rain, lends peculiar interest to the genus. Furthermore, while the 
unity of this unique group of species appears to us well established, 
it seems prudent to call to the critical attention of others the various 
species now assigned to the genus Calipyrgula, With these con- 
cepts in mind, we present the following annotated list, with figures 
of each species drawn to the same scale. 
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Genus Calipyrgyla 

Pilsbry, 1934, Nautilus, Vol, 48, p. 15. 

Pjlsbry, 1934a, Pro. Acad. Nat. Sci. Plula., Vol. 8i5, p. 

“Minute, thin, very slender, perforate shells, with rather obtuse 
apex; of about 5 to 7 whorls which are strongly convex, rounded or 
carinate, and in known species, spirally striate. The aperture is 
elliptical or oval, blunt or rounded posteriorly, the peristome thin, 
coluinellar margin slightly expanded. Type, (\ carimfera,*^ (Pils- 
bry, 1934a). 

Calipyrgula carinifera Pilsbry, Plate 1, fig. 4 

Pil&biv, 1934, Nautilus, Vol. 48. p. l."». 

Pilsbiy, 1934a, PrtK*. Acad. Nat. Sci. Phila., Vol. 8»*, p. 

Type. United States National Museum. 

Type locality. Kcttleman Hills oil field, Sec. 30, Tp. 21 S, R 
17 E, Fresno county, California. 

Horizon. Basal Tulare formation, Upper Pliocene. 

Calipyrgula carinifera Pilsbiy, one of the minute species but ex- 
ceeding slightly in height both C. ellipwstonm Pilsbry, and C. stew- 
artiana Pilsbry, is characterized by its slender form, strongly con- 
vex whorls and deeply incised suture. A carina at the perijihery 
accompanied by fine concentric striations below is typical. 

Variations. The characteristic carina and fine concentric stria- 
tions do not apear on the first two whorls. Of the remaining spiral 
whorls all are typically carinate and striate, although an occasional 
smooth and rounded whorl may appear at random among them. 
Among the s}>ecimens available for .^tudy,* the body whorl and one or 
more spiral whorls were characteristically carinate and striate. That 
specimens with the same number of wdiorls vary somewhat in size 
is shown in the table below. 

4pt*itui»* ApfituM- NuiiiIkt of 

I’, N. M. Height Hiught OiaiiiHn W’lioiN 

Type 3.24inm. l.liiim. 0.9inni. 0.72nnii. G'i 

Paratype 2.7 1.08 0.81 0.58 5 '4 

Paratype 2.16 0.81 0.63 0.45 aVj 

Paratype 2.0 0.85 0.67 0.54 !>'/•> 


* WV art* to Dr. Paul Bartsuli, ('iiiuloi of ('riiozoK liivpitrbiiitps, I lutrd Stati*'' 

National Museutu, and to Dr. Hpiiry A. PiNbi>, Curator of Moilusra, Pliilail«‘lplim Aca<lfiu> 
of Natiiial Science, throuKii v lio^'C f{enerosit> ue wcie able tti exaiiuiie the speciiiieiis iif ( 
ranrtiftra and C. elltpxostoma fit in these in-iCutioiiM, includiiiR the typi^s. We have n »t i n 
the type of C. htewarttaua. 
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Calipyrgula ellipsostoina Pilsbry, Plate 1, Fig. 5 

Pilsbry, 1984, Nautilus, V'ol. 48, p. 15. 

Pilsbry, 1934a, Pro. Acad. Nat. Sci. Phil., Vol. 8«, p. .>.">7. 

Type. No. 12940, Academy Natural Science of Philadelphia. 
Type locality. East side of North Dome, Kettleman Hills, Sec. 
23, Tp. 23 S, R 18 E, Kings county, California. 

Horizon. Basal Tulare formation, Upper Pliocene. 

Calipyrgula ellipHOi^toma Pilsbry is similar in form to (\ carini- 
jerOy but is less slender, the suture is less deeply incised, and a 
feebly developed carina afipears above the periphery. 

Variations. The only significant variation observerl in the small 
series available to us was in the development of the carina which is 
obsolete in some examples. 

Apcrtiii ‘ Aperture Numbot of 

I)iaii'*tet Height Duiineler Wh«»rls 

Tvpo S.linni 1.09mm. 0.9mm 0.63mm. 6’4 

Paratvpp 2.5 0.99 0.81 0.63 5M« 

Paratypo 2.25 0.9 0.72 0.63 41/2 

Calipyrgula steirartiana Pilsbry, Plate 1, Fig. 1 

Pilsbi>, 1934, Nautilus, Vol. 4H, p. 1.‘. 

Pilslu>, 1931a, Pio .Acail. Nat Si i Phil, \ ol. 80, p r)r>7 

Type. United States National Museum. 

Type locality. East '^itle Middle Dome, Kettleman Hills, Sec. 12, 
Tp. 23 S, R 19 E, Kings county, California. 

Horizon. Basal Tulare formation, Upper Pliocene. 

Calipyrgula steirartiana resembles C. carinifera in having the first 
two whorls smooth and convex, the remaining whorls of the spire 
carinate at the perijihery and spirally striate below; but it differs 
from C. carinifera in the relative obesity of the body whorl. 
Variations. The specie^ is known only from the type. 

Apert III ‘ .\peituie Number of 

HeiKht Diameter Height Diameter Whoils 

Type 2.9mm. 1.5mm. 0.95mm. 5*4 

Calipyrgula hibbardi Leonard and Franzen, Plate 1, Fig. 2 

Leonard and Fianzen, 1944, I'nu . K.iii. Sci. Bull., Vol. XXX. pp. 19-29. 

Type. No. 980, Kansa.« Univei-sity Museum of Natural History. 
Type locality. nii. S, 1/2 mi. W, (late, Beaver county, Okla. 
Horizon. Laverne formation, Lower Pliocene. 

This species is similar to Calipyrgtda ellipsostoma Pilsbry but 
differs from it by its slightly larger size, more strongly convex 
whorls, with no more than a faint indication of a carina, deeply in- 
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cised suture, conspicuous vertical stria tions, more delicately traced 
spiral lines below the periphery, and more broadly oval aperture. 
The deeply incised suture and the spiral lines are features which 
relate C. hibbardi to C. carinifera. 

Variations. Upon individuals having ihv vertical st nations coa- 
lesced into relatively strong ridges the spiral lines are concomitantly 
obscure. The slight variation in the heigl>t-diameter ratio is shown 
in the table of measurements. 





ApiM tun* 

.\pt I tine 

Nunilier 0 


Height 

Diaiiietei 

U«*iirlit 

I liiiiiietei 

Whoil.s 

Type 

4. linm. 

1 . 6111111 . 

1 .Oiiiin. 

0 . 6111111 . 

7 

Paratype 

4.2 

1.6 

1.3 

0.8 

7 

Para type 

4.1 

1.58 

1.1 

0.7 

7 

Paratype 

3.9 

1.58 

1.26 

0.8 

7 

Paratype 

3.7 

1.5 

1.17 

0.8 

7 

Calipyrgula turricula 

Leonard 

and Franzen 

, Plate 1, 

Fig. 7 

Lftmard 

and Ftanzoii, 1944. I’n 

IV. Kail. .*'< 1 . 

Hull., Vol. XXX, 

p. 20 . 


Type. 

No. 982. Kansa 

s Univeri^ 

‘ity Museum 

of Natun 

\1 History 


Type locality. miles S (late, Beaver county, Oklahoma. 

Horizon. Laverne formation. Lower Pliocene*. 

Calipyrgula turricula has a narrowly conic shell, similar to (\ 
hibbardij but is distinguished from the latter by its larger size, 
larger number of whorls (maximum of eight) and by its relatively 
coarse vertical striations. Spiral lines are not prominent in either 
C. hibbardi or (\ turricula but are distributed below the perij)hery 
as in r. carinifera. 

Variations. The vertical striations vary from fine, evenly-spaced, 
raised line.s to coarser lines approaching riblets: the development of 
the coarser vertical ridges tends to suppress the e.xjircssion of the 
spiral thread^. Occasional examples, apparently unworn, have 
neither well-developed vertical, nor well-defined spiral striations. 



Height 

I liaiiietei 

Apei tun* 
Heiiclit 

Apeituie 

1 liaiiieter 

Nuiiiliet 

Whoils 

Type 

6 . 6 niiii. 

2 . 2 mni. 

2. lllllll. 

1 . Iriini. 

8 

Paratype 

6.5 

2.5 

2.0 

1.4 

7 

Paratype 

5.3 

2.0 

1.6 

1.3 

7 

Paratype 

4.8 

1.8 

1.3 

1.2 

7 


Calipyrgula tumida Leonard and Franzen, Plate 1, Fig. 3 

Leonard and Franzen, 1944, Tniv. Kan. Sei. Bull., Vol. XXX, p. 20. 

Type. No. 984, Kansas University Museum of Natural History. 
Type locality. mi. S Gate, Beaver county, Oklahoma. 
Horizon. Laverne formation, Lower Pliocene. 
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('abpyrgula tumida is similar to C. turricxda but may be diflfer- 
entiated from the latter by its somewhat lesser height, smaller num- 
ber of whorls, the obesity of the body whorl, more broadly conic 
profile and by the relatively larger and more elongate aperture. 
•Spiral lines below the periphery are invariably inconspicuous and 
sometimes indiscernible. 

Variations. There is perhaps a greater size range among indi- 
viduals with the same number of whorls than is found among other 
known species of the genus. Vertical striations vary from closely 
spaced, fine, raised lines to aggregations which form low ridges, 
especially on the body and the penultimate whorls. 



Height 

Dianietei 

Apeituie 

Height 

Aperture 

Diumetei 

Niimbei f)l 
WhorN 

Type 

5.6mm. 

3.7mm. 

2. 1mm. 

1 .5mm. 

6^/2 

Parafypo 

5.0 

2.6 

1.8 

1.6 

6 

Faratyjio 

4.5 

2.3 

1.7 

1.2 

6 

Paratype 

4.1 

2.2 

1.7 

1.1 

6 


Valipyrgula senta Leonard and Franzen, Plate 1, Fig. 6 

Leonaid and Fianzi'ii, I'i44, l'ni\. Kan. Sn. Bull., Vo). XXX, p. 21. 

Type. No. 986, Kansas University Museum of Natural History. 
Type locality. 6V^ mi. S mi. W (late, Beaver county, Okla. 


Horizon. Laverne formation, Low^er Pliocene. 

The distinguishing feature of Calipyrgula sent a is a series of 
widely spaced, heavy, suboonical spines, united at their bases by 
a sjiiral ridge slightly above the periphery, and paralleled by a sec- 
ond spiral ridge below^ the periphery. Vertical striations, varying 
from fine threads to coarse ridges, embellish all the wdiorls except 
the first one and a half. S]>iral striations other than the two carinae 
mentioned are obscure or w^anting. In general form C. senta is in- 
termediate between the narrow', elongate C. turricula and the more 
broadly conic (\ tumida. 

Variatiojis. The spines appear typically on the body and the 
penultimate whorls, but the series may extend over all the w'horls 
except the first two, or may be limited to the body whorl. Rarely 
they are absent wdth only the carina remaining. Frequently the 
spines are buttressed below or above or both by a ridge parallel to 
the vertical striations. Occasionally the carina below the periphery 


is wanting. 

Heipht 

Type 4.8mm. 

Paratype 4.7 

Para type 4 . 7 

Paratype 4 . 7 


Aperture 

Diameter Height 

2.2min. l.Srnm. 

2.3 1.6 

2.2 1.6 

2.2 1.6 


Apertuie Number of 
Diameter W'horlh 

1.2mm. 7 

1.2 6 % 

1.1 61 ^ 

1.1 6 
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Discussion 

At the time PiJsbry described the three species of snails which lie 
allocated to the genus C&lipyrgula, the geology of the Kettleman 
Hills region was imperfectly known; however, on the authority of 
the geologists who collected the material, Pilsbry referred to these 
snails as 'Tliocene species” (Pilsbry, 1934a, p. 556). The detailed 
studies of Woodring, Stewart and Richarcte (1940) have clarified the 
stratigraphic relations of the Tulare formation to a certain degree, 
but the nature of the deposits making up this formation, and the 
unfortunate lack of mammalian fossils makes it difficult to determine 
the age of the formation with certainty. The absence of discernible 
disconformities between the Tulare and the overlying Pleistocene 
and Recent alluvial deposits compelled Woodring and his colleagues 
to give the Tulare formation the age designation of ‘Tliocene and 
Pleistocene (?)”. Nevertheless, they state unequivocally (op. cit.. 
p. 104) that the basal Tulare is Upper Pliocene in age. 

The lithology of the beds containing the Calipyrgula i< described in 
their notes on a measured section, taken on the east side of northern 
Middle Dome, sec. 17, T. 23 8., R. 19 E., where they state lop. cit., p. 
19) ^‘Cross-bedded gray sand, containing oolites and scattered 
Amnicola, Calipyrgtila, Valvata, Fyrgulopsia, and Pmdium (local- 
ity 14) alternating with discontinuous layers of imperfectly ce- 
mented brownish-gray sandstone as much as 2 feet thick. Base not 
exposed.” This lower Amnicola zone, in which the Calipyrgula oc- 
cur, is considered a freshwater lacustrine deposit, although during 
the previous San Joaquin time, an extensive arm of the sea reache<l 
the Kettleman Hills area. Even during early Tulare times the de- 
posits w'ere apparently laid down in brackish water during brief 
intervals, but there is no obvious reflection of thi^^ in the gastropod 
fauna of the basal Tulare. 

The localities in the Laverne formation from which Calipyrgula 
have been recovered consist of deposits of shale, sandy-silt, inter- 
bedded with thin strata containing carbonized material and fossil- 
ized wood, and sometimes overlain with cherty limestone. An anal- 
ysis of the probable ecological conditions points toward a lacustrine 
environment here, and there is some indication of brackish water 
existing at times during the formation of the Laverne deposits. 
Many of the contained diatoms are relatives of living forms re- 
stricted to saline or brackish waters (Leonard and Franzen, 1944, 
p. 31) ; furthermore, the development of the spinous excrescences on 
Calipyrgula senta is a possible reflection of brackish water condi- 
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tions (op. cit., p. 33). That the brackish water may have been de- 
rived from upward migration of brines from the underlying salt 
bods of the Permian, as suggested by Frye (mde Leonard and Fran- 
zen, 1944, p. 34) is an idea to which credence is lent by actual ob- 
servation in localities not far from the Laverne deposits. In south- 
ern Meade county, a few miles north of the typ>e localities of the 
CaLvpyrgvla species, such saline ponds were still in existence until 
recent floods along the Cimarron river buried them under sand 
(Hibbard, 1945). Since these ponds were limited in extent, and 
often lay adjacent to freshwater pools, the conclusion is that the 
saline pools were rendered so by upward migration of brines from 
deeper strata containing salt. Regardless of the mechanisms in- 
volved, the nature of the deposits and the associated fauna indicate 
very similar ecological conditions in the Tulare and Laverne forma- 
tions at the time the snails were living. 

The extreme paucity of reported gastropod faunules from Plio- 
cene deposits in North America makes it inadvisable to in- 
dulge in conjectures concerning the center of dispersal and migra- 
tion routes of the species of Calipyrgvla, except for the obvious ob- 
servation that the mountain barriers in North America indicate. that 
the center of dispersal must have been as far south as the Mexican 
plateau. Furthermore, it is equally obvious that the species of the 
two localities have been separated long enough to have differentiated 
into two distinctive groups; the one in California tending toward 
small size and fine sculpturing of the shell, the other in Oklahoma 
characterized by generally larger size, and coarser shell sculpturing. 
Since the genus is yet so poorly known, it is not possible to learn 
whether these group characters are due to environmental influences, 
or to some inherent genetic qualities. 
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Fig 1 Cahpyrgula ati wnrtiana 
from Pilbbry, 19^a, PI 21, fig 2 
Fig 2 C hibbardi, tjpe 
Fig 3 C tumida type 
Fig 4 C carvnffcta, t>pe 
Fig 5 C cflipsosloma t>pr 
Fig 6 C senta, type 
Fig 7 C tumcula, f>p< 
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Mollusca from Greenwood County, Kansas 
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KaiiottK riiiMTHitv Mu'^euin of Ntituiul Histoiy 

Abstract: Sixtoon species of iinionid mussels, six species of aquatic gas- 
tropods. and nineteen species or subspecies of terrestrial gastropods are re- 
polled from Greenwood county, southeastern Kansas. The collecting sta- 
tions are described, the species listed are briefly annotated, and comparisons 
are drawn between this fauna and known molluscan faunas from other parts of 
the state of Kansas. 

A lthough the latc R. Ellswortli Call first puLlished on the 
mollusca of Kansas .sixty year« ago (Call, 1883) the native 
living fauna of the state is still but little known. Later published 
reports include the fresh-water mussels of the state (Scammon, 
1906), the gastropods of Douglas county (Hanna, 1909), a pre- 
liminary study of the mollusks of Kingman county (Franzen and 
Leonard, 1942) , the mollusks of the Wakarusa river and its valley 
(Franzen and Leonard, 1943), the mollusks of Clark and Meade 
counties (Leonard. 1943), and a list of new state records, com- 
prising twelve forms of gastropods (Franzen, 1944). The present 
report deals with the mollusks in a region of the state not pre- 
viously studied.* 

Greenwood county lies on the eastern slopes of the Flint Hills, 
and is drained by Fall river, the Verdigris river, and their tribu- 
taries. Timber is not abundant on the grass-covered hills, but near 
streams there are stands of elm, oak, sycamore, maple and hickory, 
together with dense growths of native shrubs, which, with a mod- 
erately adequate supply of moisture, afford suitable habitats for 
terrestrial gastropods. The prevailing rock outcrops are limestones 
and shales, which provide a soil rich in the calcium needed by mol- 

♦ We are giateful to Dr. C. W. Hibbard of the Museum of Natural History, Kansas Um- 
\eruty to Mi. and Mrs. Charts Hibbard of Toronto; and to Dr. G. C. Rinker and his son 
Hichaid, of Hamilton, all of whom assisted m making the collections or otherwise facilitated 
oui w'oik in the county. 
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lusks, but occasional outcrojis of sandstone produce local changes in 
environment. In general, erinaceous soils are almost devoid of mol- 
lusks, but there arc certain exceptions, which will be noted below. 

In the short time at our disposal, collections were necessarily 
restricted to a few selected stations. 

Station 1. Near tlie headwaters of Burnt creek, one mile north, 
one-half mile west of Reece, S. 6, T. 26*8, R. F], in the western 
part of the county. Only a scant growth of trees, largely elm, occurs 
here, but by collecting in debris cast up by high waters, w’e obtained 
a rather large number of species at this locality. 

Station 2. Apiiroximately one-fourth mile above the towm of 
F^all River, S. 13, T. 28 S, R. 12 F], on the hea\ ily tiiubered Hood 
plain of Fall river, and the slightly higher, also timbered, ground 
above the flood plain. Deep leaf mold, 1 alien logs, deep si ade and 
good moisture conditions produce an ideal habitat for terrestrial 
gastropods. 

Station 3. One mile east, two miles north of the town of Fall 
River, in hardwood timber along Shawnee creek. A good stand of 
oaks and hickory provided suitable cover. The creek has incised 
the Ireland sandstone wdiich occurs as eroded blocks along the flanks 
of the floodplain. Contact springs assist in regulating moisture; 
mosses and feins grow abundantly. 

Station 4. The steei) rocky slopes along Carlysle creek, approxi- 
mately nine miles north, tw'o miles east of the town of Fall River, 
S. 32, T. 26 S, R. 13 E. The rock outcrops are limestone, the slope*- 
of the ravine through which the creek runs are well drained, and 
bear a fair stand of oak, hickory, elm and sycamore trees. 

Station 5. The grass-covered slope of a treeless hill on the Hib- 
bard farm, S. 5, T. 27 S, R. 13 E, approximately eight miles .south- 
west of Toronto. Seeping springs provide abundant moi.sture which 
forms tiny pools in small depres.sions, such as cattle tracks, among 
the clumps of bluestem grass. 

Station 6. Shoals and bars of shingle and gravel in West creek, 
S. 21, T. 24 S, R. 11 E, four miles east, tw^o miles south of Ham- 
ilton. Deep pools here are known to be abundantly populated with 
pelecypods, but since we visited this creek in late October when 
the water was very cold, collections were limited to shells, largely 
''dead’' ones, found on gravel bars, or in the shallow water of shoals. 

Station 7. An artificial pond eleven miles west of Madison, S. 
20, T. 22 S, R. 10 E. This pond is situated in a shallow* depression 
at the foot of gentle slopes leading to the surrounding Flint hills. 
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No trees or shrubs are found in the near vicinity, but the shores of 
the pond support a luxuriant growth of grasses and sedges, and plant 
debris cast up by high water affords additional cover for small gas- 
tropods. 

Station 8. The headwaters of one of the tributaries to the Ver- 
digris river, located in the treeless Flint hills, twelve miles west and 
approximately two and one-half miles south of Madison. Several 
small creeks rise here from numerous contact springs; since the 
creeks flow over gravel and shingle derived from limestone outcrops, 
the water is clear and free from silt. A sparse stand of elm, oak 
and sycamore trees occurs in the near vicinity of the creeks, but 
there is very little growth of native shrubbery, or other cover suit- 
able for terrestrial snails. No mollusks were found in these streams, 
although a small colony of Lymnaea bvlimoides techella thrived in 
an ephemeral pool on the flood plain, and two examples of Physa 
hawnii were found on watercress growing in the overflow from a 
spring. Since ecological conditions in these streams seem ideal for 
mollusks, the complete absence of both gastropods and pelecypods 
presents an unsolved problem. Salt water or oil flowing into these 
creeks from oil wells nearby may have exterminated any mollusks 
that may have lived in these waters, but at present there is no 
sign of contamination. 

The molluscan fauna of Greenwood county as now known in- 
cludes sixteen species of unionid mussels, six species of aquatic gas- 
tropods, and nineteen species and subspecies of terrestrial gas- 
tropods. These are listed below in the form of an annotated check- 
list; the numbers refer to collecting stations at which the several 
forms were found. 

PELECYPODA 
Family Unionidae 

All from station 6. 

Truncilla truncata (Say). Not common. 

Lampsilis anodontoides (Lea), Typical forms; not abundant. 

Lampsilis siliquoidea (Barnes). The most common Lampsilis; 
the shells tend to be unusually heavy, sometimes malformed. 

Lampsilis ventricosa (Barnes). Least common Lampsilis; shells 
very inflated and heavy. 

Ligumia subrostrata (Say). Common; typical. 

Proptera cf purpurata (Lamarck). Common; shell, characters 
make it difficult to assign these forms to a species with certainty, 
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but in our opinion, these forms are closer to typical P. purpurata 
than to P. alata, 

Leptodea fragilis (Swanson). Fairly common; shells unusimlly 
heavy for this species. 

Tritogonia verrucosa (Say). Not numerous; typical. 

Anodonta grandis (Say). Not numerous; shells smaller and less 
inflated than typical forms. 

Lasmigana complanta (Barnes). Found abundantly; typical. 

Uniomerus tetralasmus (Say). Not common; typical. 

Amblema costata (Rafinesque). Numerous; development of 
ridges not typical, tending toward A. peruviana^ but other charac- 
ters typical of the species. 

Quadrula quadnda (Rafinesque). Common; shells gigantic for 
the species. 

Quadnda pustidosa (Lea). Common; pustules very poorly de- 
veloped or absent. 

Fusconaia flava (Conrad). Common; shells unusually large for 
the species. 

Obliquaria rejlexa (Rafinesque). Rare; this species is never found 
in numbers in Kansas streams. 

AQUATIC GASTROPODA 
Family Lymnaeid.ak 

Lymnaea bulimoides techella (Haldeman) : 1, 4, 5, 7, 8. Although 
found breeding in pools, this form is seldom found in permanent 
water. It burrows beneath the mud during dry seasons. 

Lymnaea humdlis rustica (Lea) : 4. 

Lymnaea parva (Lea) : 5. These two forms are small, and seem 
to prefer mud near water, rather than actual submergence. 

Family Planorbidae 

Helisoma antrosa (Conrad) (-anceps): 1, 4 Less common than 
H. trivolvis, apparently because of a closer restriction to habitat. It 
prefers clean running water. 

Helisoma trivolvis (Say) : 1, 4. Common in streams and ponds. 

Family Physidae 

Physa hawnii Lea: 1, 2, 4, 7, 8. Common everyw'here in 
eireams and ponds. 
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TERRESTRIAL GASTROPODA 

Family Polygyridae 

Triodopsis albolabris alleni (Sampson) ; 2. Confined to timbered 
areas, where good moisture conditions prevail. 

Mesodon thyroidus (Say) ; 2. Never common in Kansas, and 
confined to heavily wooded areas. 

Stenotrema monodon aliciae (Pilsbry) : 2, 3, 7. These forms pre- 
sent taxononic difficulties; further elucidation of the fratema-mono- 
don complex in Kansas is needed. 

Family Bulimulidae 

Bvlimulm dealbatus (Say) : 1, 2, 7. These large snails prefer to 
live on rocky slopes, but are frequently found living in drifts of 
plant material. Numerous at no. 7. 

Family Zonitidae 

Retinella electrina (Gould) : 3. Not common; found in leaf mold 
and under decaying logs. 

Retinella indentata (Say) : 1, 2, 3, 4, 5. More numerous than R. 
electrina; habitat similar. 

Hawaiia miniscula (Binney): 1, 5, 7. Never numerous, but 
widely distributed in Kansas ; prefers open grassland, but occurs in 
woodlands as well. 

Euconulus chersinus cf polygyratus Pilsbry: 1, 3. A woodland 
species. 

Zonitoides arboreus (Say) : 1, 3, 4, 5. Common and numerous 
in woodlands; it thrives also in open grasslands. 

Family ENTonoNTroAE 

Anguispira altemata alternata (Say) ; 2, 3, 4, Common in wooded 
areas. At No. 2 these snails were so numerous on the flood plain of 
Fall River that it was literally impossible to walk without crushing 
their shells at every step. At No. 3, where sandstone rocks outcrop 
strongly, the high-spired form of A. altemata, to which the subspecies 
name eriensis has been applied, occurs with the typical form. Since 
the two forms occur together, we regard the name eriensis as in- 
valid, and consider the high-spired form of shell a phenotypic va- 
riant, produced in some way by the sandy substrate. 

Helicodiscus parallelus (Say): 1, 3, 7. Never numerous; found 
near decaying stumps and in rock ledges. 
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Family Pupillidab 

Gastrocopta amiijera abbreviata (Stcrki) : 1,2, 3, 4, 5, 7. These 
tiny snails are abundant in woodlands in leaf mold; they also occur 
in open grasslands. 

Gastrocopta contracta (Say): 1, 3. Only a few examples of 
these tiny snails were found ; it is probably more common than 
realized. 

Gastrocopta procera stcrkiana (Pilsbry): 1, 4. 

Gastrocopta procera mcclungi (Hanna and Johnston) : 1, 4. As far 
as known, both these forms are typically western in distribution in 
Kansas; only a few examples of each were found, and these from 
plant drift. 

, Pupoides marginaius (Say): 1, 3, 7. Found both in woodlands 
and open grasslands; widely distributed in Kansas and elsewhere. 

Family Strobilopsidae 

Strobilops labyrinthica parictalis Pilsbr>’: 3, 4. These snails, 
though minute, have exquisitely sculptured shells. Restricted to 
woodlands. 

Fa.mily Valloxidak 

Vallonia costnta (Muller): 1. A few shells recovered from drift 
are assigned to this species; the Kansas vallonias have never been 
adequately studied. 

Fa.milv Succineidae 

Succinia avara Say: 1, 2, 4, 5, 7. Found along streams in grass 
and sedges; not strictly aquatic. 

, Discussion 

Although Greenwood county lies approximately 100 miles south- 
west of Douglas county, the general character of the molluscan 
fauna is not unlike that of Douglas county as reported by Hanna 
(1909). While our list of species is les.s extensive than Hanna’s, it 
is worthy of note that every form we list here is also known from 
Douglas county. A few genera reported by Hanna have not been 
found in Greenwood county. Pupilla probably docs not occur in 
the Greenwood county fauna, nor have we found it resident in 
Douglas county ; Hanna's specimens came from Kansas river drift, 
and were very likely Pleistocene fossils, since P. muscorum is 
rirandantly represented in Smoky Hill river deposits. On the other 
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hand, i^oine species of Vertigo very probably is native to Greenwood 
county, but we failed to find examples. We found a species of 
Amnicola near No. 6, represented by shells found under conditions 
which make it appear that the species is extinct there. Cam/peloma 
may yet be found in Fall river; at the time we were collecting in 
the county, Fall river was near flood stage, and we did not find 
examples of the genus elsewhere. We did not find Hendersonia 
occulta (Say), but this species is notorious for its erratic, local dis- 
tribution ; a living colony has yet to be found in the state, though 
fossils are common in some Pleistocene deposits. 

As far as can be ascertained from our studies, the relative abun- 
dance of the several species found in Greenwood county is not un- 
like that in Douglas county, with the exception of Bulimulus deal- 
batuSy which is locally abundant in Greenwood county. This spe- 
cies, which is typically southern in its distribution, ranges from 
North Carolina to Texas. The greater abundance of the species in 
Greenwood county is thus the only evidence of the influence of a 
more southerly position in the state. However, such genera as 
Goniobasis, Haplotreniay MesomphiXy and PolygyrOy which occur in 
the eastern and southern portions of Kansas arc apparently miss- 
ing from the Greenwood county fauna, although local conditions 
would seem not inimical to them, and the drainage pattern lends 
itself to migration in the direction of Greenwood county. In spite 
of the obvious fact that Kansas is a meeting-ground for both east- 
ern and western, and southern and northern, species of mollusks, 
particularly gastropods, the data thus far accumulated indicate 
that the molluscan fauna of the state is much more conspicuously 
stratified in an east-west manner, than in a north-south manner. 
This is, of course, a reflection of the zonation within the state with 
reference to soil, rainfall and flora, all of wdiich may be zoned 
more readily in an east-wTst direction than in a north-south direc- 
tion. It is scarcely necessary to point out that the three factors 
mentioned are of prime importance in the distribution, not only of 
mollusks, but of all animals. 

The list of pelecypods, represented only from the collections 
made in West creek, gives a very incomplete picture of the fresh- 
water mussel population, not only because the list was compiled 
from a single collection, but because it is a creek fauna. River 
faunas are generally more varied; furthermore, certain forms are 
restricted to larger streams. It has been our fortune to find Fall 
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river near flood stage each time we have been in the vicinity, mak- 
ing collecting in the stream quite impossible. When circumstances 
lend themselves to work in Fall river, the pelecypod fauna of the 
county will become more accurately known. 
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Description of a Presomite Human Embryo 

* 

A. BYRON LEONARD and FRANK V. KALICH, 

Department of Zodlogy 

Abstract: The anatomy of a presomite human embryo of an estimated 
age of less than three weeks is described and figured by drawing-^ and photo- 
micrographs. 

INTRODUCTION 

T he first careful and detailed description of a human embryo 
was made by Jones in 1837. Since that time many human 
embryos were discovered, described, and made available for study. 
Since these embryos were obtained under unusual circumstances, 
by abortions, curettings, and operations, many of them were dam- 
aged, either in the process of obtaining them, or injured by post 
operative handling. Within the past twenty years, more human 
presomitc embryos were described than in the entire preceding cen- 
tury. Our knowledge of human embryology has increased consid- 
erably over a period of years, for which we are indebted to many 
investigators and collectors, notably Grosser, Stieve, Florian, Fet- 
zer. Teacher, and Bryce in Europe, and Hill, Streeter, Ingalls, 
Heuser, and Brewer in the United States. 

Although a great deal of advancement has been made in human 
presomite embryology, there are many problems concerning de- 
velopment which can be solved by further study of additional em- 
bryos. Hiunan embryology has arrived at a stage where duplica- 
tion of ages is frequent, still, no two embryos show exactly the 
•same degree of development. While embryos of the same age add 
nothing new to our knowledge of human embryology, they do, 
nevertheless, play an important part in substantiating observations 
made by investigators in previously described human embryos. 
The embryo on which this study was made, while contributing 
nothing new, corroborates the findings of earlier investigators. 
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CASE HISTORY 

Unfortunately, the clinical history of this specimen is very 
meager. Additional clinical data would have made this study much 
more interesting, but, in this instance, more information could not 
be obtained because the physician failed to cooperate. This em- 
bryo was obtained through the cooperation of Mr. Robert W. Mey- 
ers, medical student, The University of Kansas, who obtained the 
specimen and presented it to the senior author. The label on the 
vial containing the embryo bore the following legend: ^'Ovum re- 
moved from uterus after hysterectomy. Patient 7 to 10 days pa#t 
'due.' " The comparison of this embryo with the Mateer, Ingalls 
and Brewer embryos, as well as a comparison with limited macaque 
material of known ages, has fairly well established its age. The 
elapsed time between the removal of the ovum and its fixation is 
not known. This interval must have been very short since the 
extra-embryonic structures are well preserved. 

TECHNIQUE 

The blastocyst was washed in several changes of distilled water, 
dehydrated for one hour in each of a series of alcohols ranging from 
5 to 95 i^ercent. It was fuiUier dehydrated in two changes of abso- 
lute alcohol, remaining in each alcohol for one hour. A slow process 
of clearing was also observed. The blastocyst was placed into a 
mixture of two-thirds absolute alcohol and one-third xylol, then 
into a mixture of one-third alcohol and two-thirds xylol and finally 
cleared in xylol. It remained in each of these solutions for one hour. 
The specimen was next infiltrated with paraffin for one hour, a 
change of paraffin having been made at the half time period. Dur- 
ing the process of infiltration, the dorsal surface of the chorion col- 
lapsed slightly, giving it an elliptical appearance in section. The 
blastocyst was blocked carefully, sectioned at ten micra, and the 
sections were mounted on the slides. Whenever po.ssible, two rows 
of sections were mounted on the sli(le>. A total of 91 slides, con- 
taining both the chorion and the embryonic rudiment, was ob- 
tained. Because of incomplete infiltration, it was found necessary 
to reblock the vesicle. A few sections o! tlie chorionic vesicle \^eie 
necessarily lost in reblocking the specimen. In the process of stain- 
ing and mounting, two sections of the embryo were lost. The sec- 
tions were stained with haematoxylin-eosin and mounted in balsam. 
Seven slides of the chorion were refixed in Zenker-formol and 
stained with Mallory triple connective tissue stain. 
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METHODS OF STUDY 

An approach to the study of this embryo was made by the study 
of the slides, by the construction, by the wax plate method, of a 
three dimensional model of the embryonic disc with the entodermal 
roof of the yolk sac, by a graphic reconstruction of the embryonic 
disc and its allied structures, and by the i)hotographing of repre- 
sentative sections. 

The model of the embryonic disc, together with the entodermal 
roof of the yolk sac, was made in the following manner: the length 
of section 60.1 was measured with a calibrated ocular micrometer 
and the figure obtained was calculated to a magnification of 200 
diameters. Section 60.1 (not figured) was projected through a mi- 
croproje(‘tor on a white sheet of paper at a magnification of 200 
diameters. After the magnification was detennined, each section 
of the embryo was projected and the outline was traced. These 
outlines were traced with carbon paper onto a large sheet of blot- 
ting paper. Three sheets of blotting paper were necessary to give 
the proper thickness for a magnification of 200 diameters. These 
were placed in hot paraffin and pressed tightly together. After cool- 
ing, the sections were cut out, placed together in their serial order, 
and stapled together. After all sections of the embryo were cut out 
and stapled together, a three dimensional model of the embryonic 
disc and the roof of the yolk sac was obtained. The amnion and 
yolk sac were cut a short distance above and below the disc, re- 
spectively. 

The graphic reconstruction of the embryonic disc and its allied 
parts was made by drawing the outline of each section with a camera 
lucida at a magnification of 200 diameters. The shield, mesoderm 
and entoderm were drawn with blue, red and yellow colors, respect- 
ively. The length of each section, the distance of the structures 
from the caudal end, and the lengths of the structures, were meas- 
ured with a calibrated ocular micrometer. The measurements thus 
obtained were magnified to 200 diameters and were plotted on graph 
paper, each small square representing one millimeter. Vertical 
lines on the graph paper represented the plane of section. By 
measuring the distance of each structure from the caudal end, and 
the length of each structure in each section in which it appeared, it 
was possible to determine the length and width of these structures 
and their relationships on the completed two-dimensional recon- 
struction. In this way, Hensen's node, head process and prochordal 
plate were located and reproduced graphically. Similarly, the 
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course of the primitive streak and the plane of section were ascer- 
tained. A straight line through the primitive streak forms a 34 
degree angle with the medial plane of section. Measurements of all 
structures were taken from this reconstructed graph. 

The embryo was studied also from photographs of representative 
sections. As would be expected, greater detail- is soon through the 
microscope than it is possible to see in photograph. Descriptions 
pertaining to the photographs were made from the sections as ob- 
served through the microscope. 

In the course of study, this embryo was compared with the In- 
galls and Mateer embrj^os. Where it aus thought expedient, a com- 
parison of structures in our embryo was made with corresponding 
structures in the H. R. 1, Falkiner, Dobbin, Manchester, and Heuser 
embryos. 

Description of Embryo and Chorion 

A iiresomite human embryo consists of a germinal disc, a dorsal 
amniotic vesicle, a ventral yolk sac vesicle, and a body stalk. The 
ectodermal cells of the germinal disc thin out abruptly and turn up- 
ward where they connect with the ectodermal cells of the amnion. 
Below, the entoderm of the disc turns ventrad where it connects 
with the entod^rmal lining of the yolk sac. Mesoderm covers both 
the amnion and yolk sac; it is continuous with the mesoderm 
which lies between the ectodermal cells of the disc and the ento- 
(lermal roof of the yolk sac. At its caudal end, the embryo is at- 
tached to the chorion by a broad mass of mesodermal cells. 

Further differentiation in the embryo gives rise to axial structures. 
On the surface of the disc, an ectodermal thickening forms the prim- 
itive streak which terminates near the center in an elevation, known 
as Hensen^s node. A forw^ard growth from Hensen^s node, below 
the disc, is known as the head process. Anterior to the head process, 
at the cephalic margin of the disc, the prochordal plate arises as an 
entodermal thickening. Posterior to the primitive streak, the fusion 
of ectoderm with entoderm gives rise to the primordium of the 
eloacal membrane. Caudal to the cloacal membrane, an evagina- 
tion of the yolk sac into the body stalk forms the allantois. 

The Embryonic Disc 

In outline, the germinal disc is circular; it is slightly flattened in 
the cephalic region and moderately convex posteriorly, except in the 
caudal extremity where there is an acute ventral flexion. The disc 
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is found in 77 sections. On its long axis, the greatest diameter is 
0.82 mm., and its transverse diameter is 0.80 mm. The actual diam- 
eter is greater than 0.82 mm., since an error was unavoidably en- 
countered in measuring the sections in the region of the acute ven- 
tral flexion. The generally regular contour of the disc is character- 
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Text figure 1. Graphic reconstruction of cnibiyonic di'^c. 
A-A'. Longitudinal axis. 

B-B' Plane of section. 

C. Protochordal plate. 

D. Head process. 

E. Hensen’s node. 

F. Lateral (loose) mesoderm. 

G. Primitive streak. 

H. Compact mesoderm. 

I. Cloacal membrane. 
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ized by a series of slight elevations and depressions. Vertical clefts 
also are observed in the disc. A careful examination of the sections 
and the model revealed no elevations of the disc which might be 
interpreted as neural folds. 

The disc is composed of tall columnar cells, in one, two or even 
more overlapping layers, with the nuclei placed at different levels 
within the cells. These nuclei are eitl^r oval or elongated. It is 
impossible to determine whether or not the difference in Uie shape 
of the nuclei is due to the plane of section. The entire embryonic 
disc is strongly basophilic; the cytoplasm as well as the nuclei take 
the basic stain. On account of this overstaining, it is difficult to 
interpret intracellular structures. In various areas, nuclei appear 
hazy, granular, or even display extensive fragmentation. Under 
these conditions neither nucleoli nor mitotic figures could be ob- 
served or studied with any degree of certainty. This does? not, how- 
ever, preclude the possibility that neither of these structures is pres- 
ent. Numerous intracellular vacuoles of different sizes were ob- 
served in the cells of the disc. They are localized chiefly in the 
anterior third of the disc, and are conspicuously concentrated in an 
area encircling the node, as well as within the node itself. In some 
sections, the columnar cells were cut at an angle in such a way as 
to appear polygonal. No evidence of the yolk sac is found in the 
first three sections, indicating that the germinal disc moderately 
overlaps the yolk sac; the yolk «ac is detached from the embryo in 
the caudal region. Along the entire edge of the di^^c, there is an 
upwardly curved rim of ectoderm which forms the inner lining of 
the amnion. The anterior margin of the disc thins out abruptly into 
a single layer of cells while the corresponding posterior margin is 
several cells in thickness. This curving of the disc to form the am- 
nion illustrates a gradual transition from the columnar cells to the 
characteristic spindle-shaped cells of the amnion. 

The embryonic disc rests upon a thin noncellular membrane. It 
is prominent and distinct in the anterior region; it becomes les.s 
distinct posteriorly. Moreover, this basement membrane is found 
throughout the disc except in the region of the primitive streak 
and Hensen's node. Mesodermal strands one cell thick arc at- 
tached as loops at intervals to the floor of the disc. In a few of the 
first sections, the ectodermal cells fuse with the intraembryonic 
mesoderm. A similar fusion of ectoderm occurs in the area of the 
prochordal plate, except that in this case, the fusion is with ento- 
dermal cells. 
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Primitive Streak and Hensen^s Node 

The primitive streak originates in the caudal region of the em- 
bryonic disc, courses in an irregular manner anteriorly to terminate 
a short distance in front of the center of the disc in an enlarged ele- 
vation, known as Hensen^s node. The length of the primitive streak 
together with the node is 0.5 mm. The primitive streak is observed 
in 33 sections. Due to the plane of section, it is possible to observe 
the node and the lateral margin of the primitive streak in the same 
section. Hensen^s node lies slightly to the right of the long axis 
of the embryo. 

The primitive streak is very narrow at the caudal end of the 
embryo; it becomes increasingly wider as it approaches its termi- 
nus, Hensen’s node. Throughout, it is shallow except in the middle 
third of the disc where it becomes a V-shaped groove. In section, 
the primitive streak is observed as an area where all three germ 
layers are indistinguishably fused. In, section 62.7, the primitive 
streak is observed as a cone penetrating the germinal disc. Meso- 
derm has proliferated laterally from its base. In later sections, 
the primitive streak appears at the caudal extremity of the disc. 
This retrogression of the primitive streak in successive sections in- 
dicates that the streak was sectioned at an angle. 

The superficial cells of Hensen^s node are low columnar, and 
they stain faintly in most sections. Extensive vacuolization of 
these cells is characteristic for the node and the immediate sur- 
rounding area. Hensen^s node has actively proliferated cells for- 
ward, between the embryonic disc and the roof of the yolk sac; 
this proliferation from the node has been identified as the head 
process. 

The Head Process 

An area of undifferentiated, compact cells arising from Hensen^s 
node and growing cephalad between the germinal disc and the yolk 
sac, has been identified as the head process. It is 0.27 mm. long and 
0.23 mm. wide. The broad caudal part of the head process extends 
posteriorly around Hensen's node. The head process is observed 
from section 60.4 to section 63.2. In the graphic reconstruction, it 
is skewed to the left of the median axis. The head process merges 
with mesoderm laterally, receives mesoderm from the primitive 
streak posteriorly, and is continuous with the prochordal plate an- 
teriorly. Entodermal cells are indistinguishable in the region of the 
head process. Several desquamated entodermal cells, however, are 
9—1586 
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observed to lie freely in the yolk sac below the head process. The 
head process is composed of two types of cells, undifferentiated 
round cells with round nuclei, and columnar cells with elongated 
nuclei. The former type predominates. Columnar cells, varying 
from 6 to 20 in number, were observed from section 61.11 to 62.5, 
below the basement membrane, on the anterior slope of Hensen’s 
node. * . 

The Prochordal Plate 

The prochordal plate is an entodermal thickening in the head 
region which in some lower forms gives rise to the premandibular 
somites, proliferates head mesenchyme, and contributes to the form- 
ation of the oral plate. 

In this specimen, the prochordal plate is a crescentic area of 
thickened entoderm situated anterior to the head process and termi- 
nating near the cephalic margin of the disc. The plate was traced 
serially from section 58.12 to section 62.7. It has reached its great- 
est development in slides 61.1 and 61.2, where it is composed of 
typical entodermal cells, that is, large, round cells with a relatively 
small cytopla.sm and with large round nuclei. Under high magnifi- 
cation, cytoplasmic strands, characteristic of mesodermal cells may 
be observed wipding in and about these entodermal cells. Since 
the margins of the prochordal plate thin out gradually, it is impos- 
sible to differentiate between this structure and the mesodei^n with 
which it is continuous. Its broad lateral extension indicates that it 
was actively proliferating mesoderm. Chromatophilic granules, 
sometimes found associated with the prochordal plate, were not ob- 
served. A slight overstaining of this structure may have obscured 
these granules so that they could not be identified. A fusion of 
the ectoderm of the germinal disc with the entodermal cells of the 
prochordal plate was observed. 

The Amnion 

Since the embryo lies on the opposite side of thie chorionic cavity 
from its original attachment (Fig. 1, plate IV) the caudal portion of 
the amnion is separated from the embryo and remains attached to 
the body stalk. 

Along the lateral margins of the disc, the amnion is composed of 
a layer 6 to 8 cells in thickness; in the central region, it thins out 
to two layers of cells. The amnion is collapsed upon the germinal 
disc, thus, the amniotic cavity is practically obliterated. An aci- 
dophilic cellular detritus punctuated sparingly with basophilic 
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granules and spherules was observed along the peripheral margin 
of the amnion. 

The amnion of this specimen is characteristic of embryos in this 
stage of development. It is composed of an inner layer of cells 
originating from the ectodermal disc, and, of an outer layer of 
mesodermal cells. The former is continuous with the ectodermal 
disc, while the latter is. continuous with the intraembryonic meso- 
derm. The ectodermal lavcr of the disc gradually transforms from 
tall columnar cells, to short columnar cells, rounded and fusiform 
cells, respectively. The outer mesodermal layer is composed of 
either rounded or spindle-shaped cells, the latter type predomi- 
nating. Both of these layers, as a rule, are fused together, and 
occasionally some matrix is found between the two. Shrinkage 
spaces between these two layers of the amnion are common. 

The amnion in the region of the body stalk becomes smaller 
until it is supplanted by a heavy infiltration of extraembryonic 
mesoderm. The two layers of cells of the amnion in the region of 
the body stalk and the inclosed cellular detritus are identical with 
the cell layers and detritus found in that portion of the amnion 
attached to the embryo. The amnion is smaller than the yolk sac. 

The Yolk Sac 

After separating from the body stalk, the embr>’’o in its path to 
the opposite side of the chorion, drifted forward moderately; it 
rests upon the collapsed and folded yolk sac which is enmeshed in 
an acidophilic granular coagiilum. Since the embryo drifted for- 
ward, the yolk sac trails behind the embryo for a considerable 
distance. 

As interpreted from sections, the yolk ^ac is a vesicle lying be- 
neath the germ di^^c. In succeeding sections, an isolated part of the 
yolk sac is observed anterior and ventral to the embryo proper. 
Eventually, these two vesicles become continuous to form the main 
body of the yolk sac. Posterior to the embryo, the yolk sac again 
appears as two separate vesicles, one of which is longer than the 
other. 

The yolk sac is composed of two layers of cells, an inner ento- 
dermal layer and an outer mesodermal layer. The entodermal cells 
are typically large, round cells with a relatively small amount of 
cytoplasm and with large, round nuclei. The cell boundaries may 
or may not be distinct. The mesodermal covering is continuous 
with the intraembryonic mesoderm. Although the mesodermal 
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cells may be either spindle-shaped or round, the former type pre- 
dominates. As the yolk sac extends ventrally, the lateral and ven- 
tral walls become thicker; this additional thickness is due to an 
eosin-staining fibrillar matrix which is present between the ento- 
dermal and mesodermal layers. Mesodermal thickenings of various 
shapes and sizes, not particularly restricted to any one region, may 
be found in the lateral and ventral walls of the yolk sac. In section, 
they appear triangular, paddle-shaped or even as a solid ball of cells. 
The number of cells entering into the formation of these thickenings 
varies from 4 to 30, depending upon the stage of development. These 
thickened areas of mesoderm represent various stages of angio- 
genesis. In slide 62.8, several mesodermal cysts are observed in the 



Text figueb 2. Idealized median section. 

A. Body stalk. 

B. Primitive streak. 

C. Hensen’s node. 

D. Amnion. 

£. Amniotic cavity. 

F. Protochordal plate. 

G. Mesodermal cyst. 

H. Yolk sac. 

I. Blood Vessel. 

J. Cloacal membrane (partially reconstructed). 

K. Allantois (reconstructed). 

K^ Allantois. 
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anterior wall of the yolk sac; these become increasingly larger as 
they approach the ventral pole. In some embryos, columnar cells 
have been observed in the yolk sac. A careful search revealed only 
6 columnar cells in the entodermal lining of the ventral wall i' 
section 66.5. A scant amount of eosin-staining coagulum, similar 
to the coagulum found in the chorionic cavity, is found within the 
yolk sac. Neither entodermal cysts nor septa were observed. Un- 
der the circumstances, it is impossible to determine whether or not 
the yolk sac, in its original position, was attached by mesodermal 
strands to the opposite side of the chorion. Several mitotic figures, 
in late telophase, were observed within the yolk sac cells. 

The Body Stalk 

The body stalk of this embryo is a solid, funnel-shaped mass of 
mesodermal cells, attached by its broad end to the chorion. A part 
of the amnion, separated from the caudal end of the embryo proper, 
is attached to the anterior part of the body stalk. In section, the 
amnion lies free near the chorion in the extraembryonic coelom. 
In succeeding sections, it becomes elongated and is attached at its 
broad, posterior margin to the chorionic mesoderm. A heavy in- 
filtration of mesoderm cells in the posterior region of the amnion 
obliterates the cavity and it becomes continuous with the body stalk. 

The body stalk is composed of several types of cells enmeshed 
between an acidophilic matrix. The cells are spindle-shaped, round, 
oval, and stellate, while the nuclei of these cells are either round, 
oval, or even angular. 

The body stalk is attached to the chorion by an interweaving of 
the spindle-shaped cells of the chorion with the cells of the body 
stalk. The chorionic mesoderm has contributed actively to the 
formation of the body stalk, since these spindle-shaped cells may 
be observed intermingled among the round and stellate cells which 
constitute the greater part of the body stalk. 

A part of the cloacal membrane, separated from the embryo 
proper has been observed to be attached to tlie ventral portion of 
the amnion. A solid core of cells within the body stalk has been 
identified as the allantois. Both the allantois and the cloacal mem- 
brane will be discussed in a later paragraph. 

Cloacal Membrane and Allantois 

The original relationships of the cloacal membrane and the al- 
lantois have been lost with the separation of the embryo from its 
body stalk. The cloacal membrane, however, may be observed in 
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three distinct parts; (1) Jn its original position in the embryo 
proper, (2) in the body stalk, and (3) in the detached yolk sac. 
The distal end of the allantois is seen in the body stalk onlv. 

The separated parts of the cloacal membrane are rccogm^ud by 
the proximity of the detached yolk sac to the region of tl cloacal 
membrane of the embryo proper, and by the similarity < cells in 
the body stalk to the cells of the cloacal membrane in the embryo 
proper. In section 64.4, the cl<7acal membrane i*- recognized as the 
fusion of the ectodermal cells of the disc with the entoderm cells of 
the yolk sac. In this same section, the anterior part of the de- 
tached yolk sac, forms the caudal limit of the cloacal membrane, 
while the detached middle portion is found attaclied to the amnion 
in section 63.1. 

A solid core of cells projecting half way into the body stalk i- 
the distal part of the allantois. In section 63,8, it is obscrv’cd a.- a 
small cord, enlarged in the following section, and, as two separate 
structures in section 63.11. These two parts are not connected 
The allantois is composed of closely packed round celW with 
round or oval nuclei and distinct cytoplasm. 

Mesoderm 

Mesoderm may be classified in several ways. A convenient 
method is to divide the mesoderm into intraembryonic mcsodcim 
and extraembryonic mesoderm. Intraembryonic mesoderm in- 
cludes all mesoderm between the ectodermal disc and the roof of 
the yolk sac, whether it has originated as primitive mesoderm or 
primitive streak mesoderm. Extraembryonic mesoderm, conse- 
quently, form the covering of the amnion and yolk sac, lines the 
chorion, and forms the inner core of the villi and constitutes the 
bulk of the body stalk. 

The intraembryonic mesodenn of this embryo is a continuous 
open meshwork of cells except in the median plane, between the 
head process and the prochordal plate. Where the limits between 
the ectodermal shield and the entoderm of the yolk sac are nar- 
row, this space may be completely filled with mesoderm. In most 
sections, the mesoderm is attached by its processes directly to the 
basement membrane, or when it is absent, attachment is directly 
to the ectodermal plate above, and to the entodermal roof of the 
yolk sac, below. Looping strands of mesoderm are more numerous 
in the caudal region than in the cephalic region. Infrequently, the 
cells collect into a cluster to form a rosette pattern. The meso- 




dermal celle form compact sheets lateral to the primitive streak. 
In this region, the entoderm is often indistinguishable and is inter- 
mingled with the mesodermal cells. On the caudal and cephalic 
1“ irgins where the mesoderm becomes continuous with the amniotic 

.d yolk sac mesoderm, there is a tendency for the mesodermal 
(tils, and probably too, some entodermal cells, to form into small 
masses or clumps. The cells of the intraembryonic mesoderm are 
of two types ; large, round cells with large, spherical nuclei and with 
short cytoplasmic processes ; and stellate cells with spherical or oval 
nuclei, and with very fine and exceptionally long cytoplasmic pro- 
cesses. The processes of both types of cells anastomose^ and, in 
addition, are attached to the ventral surface of the disc and/or to 
the entoderm or the yolk to form a fine open meshwork. 

The extraembryonic mesoderm of the amnion is composed of a 
single strand of continuous cytoplasm, studded with prominent, 
bulging^ elongated nuclei. At the junction of the amniotic meso- 
derm with the yolk sac mesoderm, there is, very often, a concentra- 
tion of mesodential cells, it is impossible to distinguish between 
intraembryonic mesoderm and extraembryonic mesoderm in this 
region. The closely attached mesodermal cells following the up- 
turned rim of the ectoderm have a tendency to be of the round 
rather than of the fusiform type so characteristic of the amnion. 
In areas wdiere the amnion is several cells in thickness, the addi- 
tional thickness is due entirely to the increase of ectodermal cells, 
rather than to an increase in the mesodermal cells. Both the meso- 
dermal and ectodermal cells are fusiform in the thinned out portion 
of the amnion. 

In the caudal and cephalic regions of the yolk sac where the 
mesoderm becomes continuous with intraembryonic mesoderm, the 
cells are typically round, and, as they approach the lateral walls 
of the yolk sac, are gradually transformed into characteristic fusi- 
form cells. These fusiform cells are again transformed into large, 
round cells with indistinct cytoplasm in areas w^hich give rise to 
blood islands. 

The mesoderm of the body stalk has been described in an earlier 
section. The entire body stalk is composed of mesoderm from two 
sources, the mesoderm from the amniotic covering, and from the 
inner lining of the chorion. These cells are of two types; from the 
chorion are given off wavy, spindle-shaped cells with elongated 
nuclei, but the bulk of the body stalk is composed of large, round 
cells with nuclei of various shapes and sizes. 
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Chorionic mesoderm lines the entire cavity of the chorion and 
cvaginates with the cytotrophoblast and plasmoditrophoblast to 
form the inner core of the villi. These cells abut against the tro- 
phoderm in rows, 2 to 3 cells deep with their long axes parallel to it. 
Where the trophodcrin cvaginates to form a villus, the strands 
of chorionic mesoderm increase in number, and become more loose 
and wavy. Within the villus, they thin out and develop cytoplasmic 
processes which give rise to angioblastic strands. 

• Angiogenesis 

Streeter, in describing angiogenesis in the Mateer embryo (1920) 
concluded that blood vessels were formed in two different ways: 
(1) In the chorion and villi, angioblastic processes of cells condense 
to form vessels, and (2) in the body stalk and yolk sac, the blood 
vessels are formed by mesodermal thickenings without the processes. 

In the chorion and villi, angioblastic processes of adjacent cells 
condense and arrange themselves to form a circular or elliptical 
contour. These strands enlarge, become >wollen and form intra- 
cellular vacuoles which later coalesce to form a continuous tube. 
This swollen mass disinjpts, and its contents flow into the lumen. 
The liquid is plasma and the liberated cells are red blood cells. 
The intact outej margin of the vessels becomes endothelial in char- 
acter and forms the blood vessel. 

In the yolk sac and body stalk, however, blood vessels are formed 
by the anastomosis of mesodermal cysts (Fig. 7, Plate VI) or 
sw’ollen angioblastic strands without cytoplasmic processes. These 
masses also form vacuoles containing liquid, and, after the wall 
disrupts, the contents of the masses are liberated into the lumen. 
Further differentiation is similar to angiogenesis in the chorion and 
villi. 

In the villi of our specimen, all stages of development may be 
observed from the formation of angioblastic strands to the com- 
pleted endothelial tubes. Development has reached a higher level 
in the older and longer villi than in the shorter and younger villi 
which have thinner endothelial tubes. Within these endothelial 
tubes, no inclusions were observed which may be interpreted as 
blood cells. While the development of blood vessels in the villi is 
primarily by the anastomosis of angioblastic strands, only a few 
vacuolated strands of doubtful interpretation were observed. 

In the posterior wall of the body stalk, the blood vessels have 
reached the highest stage of development from the standpoint of 
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their length, thickened endotlielium and included blood cells. In 
section 63.2 several endothelial tubes may be seen both in cross sec- 
tion and in longitudinal sections. When traced serially, these tubes 
anastomose, and one vessel in the posterior part of the body stalk 
approaches the trophoderm. A few round cells and some coagulum 
may be observed in some of these vessels; these are undoubtedly 
blood cells and blood plasma. These vessels are formed by the 
anastomosis of angioblastic strands; vacuolization within these 
cells, if present, could not be observed. 

In the yolk sac, all stages of blood vc'^^sel formation from the 
simplest monovacuolated cell to the completed endothelial tube 
filled with red blood cells may be observed. The older strands are 
very thick and filled with vacuolated cells, some of which have 
broken down to form a liquid or a mesh of fine strands. In the 
ventral region of the yolk sac, in section 64.12, a large endothelial 
tube composed of about 12 endothelial cells incloses 18 large red 
blood cells. This is the most highly developed blood vessel in the 
embryo. 

Blastocyst and Chorion 

The blastocyst was fixed in ten percent formaldehyde. It was 
slightly flattened on its resting side and measured 15x10x5 mm. 
The blastocyst was soft, spongelike, and light straw color. Under 
low power, narrow channels contained pinkish material, probably 
maternal blood, were observed over the surface. 

The chorionic vesicle is an externally trabeculated shell which 
completely envelops tlie ovum. Generally, the inner lining is 
spoken of as a membrane, while the outer margin is considered as 
an incrustation. The inner chorionic membrane is composed of 2 
layers of cells; (1) an inner cytotrophoblastic layer, and (2) an 
outer plasmoditrophoblastic layer. Both of these layers arc ecto- 
dennal in origin. Mesoderm is closely applied to the cytotropho- 
blastic layer. Villi are formed as evaginations of the cytotropho- 
blast and plasmoditrophoblast together with the chorionic meso- 
derm. the villi grow’, the cytotrophoblast remains unchanged, 
while the plasmoditrophoblast becames syncytial in character, pre- 
cedes the cytotrophoblast and wanders among the maternal tissues. 
The evaginated mesoderm forms the core of the villi and its 
branches. Where the villi arc most numerous a fusion of the syn- 
cytial cells takes place to form the outer incrustation of the chorion. 
Spaces betw^een the villi are intervillous spaces wdiich are generally 
filled with maternal blood. 
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, In our specimen^ the chorion appears elliptical in sectior mth a 
slight concavity on the side on which the embryo is located/ The 
blastocyst was convex on one side before embedding, but, during 


the process of infiltration, it became somewhat collapsed. 

The villi are equally well developed in all parts of the chorion 
and display dichotomous branching with as many as six brai" tie8 
arising from a single stem. Villi are in different stages of develop- 
ment, and, while their lengths vary considerably, the average length 
is about 0.7 mm. Although most villi appear as a uniform column 


of cells, a few are club-shaped; narrow at the base, distended at 


the tip. In regions where there is sufficient space to develop, the 
villi are long and narrow, and, when conditions are less favorable, 


the villi are short and wide. 

The chorionic mesoderm is loose and wavy, and is composed of 
extremely elongated spindle-shaped cells closely applied to the cyto- 
trophoblast, 5 to 15 cells in thickness. A greater concentration of 
mesoderm is observed at points of evagination into the villa, where 
it develops cytoplasmic processes. Although the differential stain- 
ing reaction of the coagulum is similar to that of the cytoplasm of 
the mesodermal cells, no transition was observed between the nu- 
cleated cells and the non-nucleated coagulum. 

The cytotrophoblast and plasmoditrophoblast are composed of 
cubical cells with nuclei of various shapes, alveolar cytoplasm and 
indistinct cytoplasmic wall®. The cytotrophoblast and plasmodi- 
trophoblast of a villus is di.®tinguishable as two distinct layers, ex- 
cept at the tips of the villi where both layers merge together. At 
the tip of the villus the plasmoditrophoblast becomes enlarged into 
an alveolar mass containing many large nuclei. Occasionally, the 
plasmoditrophoblast is observed to originate from the lateral edge 
of a villus. In smaller villi, the plasmoditrophoblast has a charac- 
teristic “brush border.” 

Many large cells were observed within the syncytium with nuclei 
in various stages of pyknosis and karyorrhexis. The cytoplasm has 
shrunken away leaving a large, circular space around the nuclei. 

Intervillous spaces near the peripheral incrustation are filled 
with unelotted blood, while the intervillous spaces near the tropho- 
blast are empty and contain some well fixed and well stained red 
blood corpuscles. 
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DiSCX7)96IOK: EmbBYONIO D|6C^' pRiMITlVE Stbeak, 

AKD Heksen^b Node 

Human embryos of the same age and of different ages display a 
wide variety of shapes. In general, the younger forms tend to be 
blun y oval, while older embiyos grow more rapidly in the longi- 
tudinal axis than in the transverse axis. Thus, the Mateer embryo 
is oval, while the older Ingalls and Manchester embryos are elon- 
gated. As far as has been determined, all embryos show some de- 
gree of convexity. The H. R. 1 embryo is extremely convex in its 
longtitudinal and transverse diameters. Our specimen, because of a 
sharp posterior ventral flexion appears round when plotted graphi- 
cally, while the model demonstrates that the germinal disc is slightly 
longer than broad. The model also displays a mild convexity with 
a slight marginal concavity where the ectoderm turns ujiward to 
form the amniotic ectoderm. The contour of this embryo is normal 
in every respect. Hensen^s node is plainly vi'^^ible as an elevated 
and prominent landmark on the disc. Anterior to the disc is a 
small semicircular depression, probably the primitive pit. No lu- 
men is present. 

The disc is composed of overlapping columnar cells with their 
nuclei placed at different levels within the cells. This modified 
pseudostratification is common to most embryos; it is specifically 
mentioned in the Falkiner, Ingalls and H. R. 1 embryos. Unlike 
the Mateer embryo, the surface of our specimen is not smooth. 
The contour is uneven and under magnification displays alternate 
elevations and depressions. In the greater part of the disc, the 
columnar cells are vertical to the surface; in the posterior flexion, 
they slant noticeably. The unevenness of the shield and the slant- 
ing of the cells is caused primarily by a rapid and uneven rate of 
growth coupled with a crowding action posteriorly w'here the flexion 
is greatest. As a whole, the disc shows an extreme affinity for the 
basophilic stain which affects both the nucleus and the cytoplasm. 
Since differentiation between nuclei and cytoplasm is vague, due to 
similarity of staining reaction, no mitotic figures w^ere observed. 
Moderate vacuolization was noted in the superficial cells of the 
disc. Extreme vacuolization and nuclear fragmentation was con- 
fined to an area near Hensen's node. Vacuolization of the superfi- 
cial cells of the germinal disc has been observed in many embryos, 
and, although considered by most observers as a degenerative 
phase, still, von Mollendorff (quoted by Johnston, 1940) in de- 
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scribing similar changes in the Ovum 0. P., defended its titk to 
normality. 

The absence of mitotic figures, and the presence of vacuolization 
and nuclear fragmentation is indicative of degenerative changes. 
This degeneration could have taken place before the fixative had 
penetrated sufficiently. The detached eipbryo together with its 
folded yolk sac lies in the chorion upon a mass of coagulum, op- 
posite its original place of attachment. Since the chorion and yolk 
sac are well fixed, it is possible that degeneration had set in before 
the fixative could penetrate the chorion, coagulum, yolk sac and 
embryonic disc. 

The primitive streak in the Mateer embryo is relatively short. 
In the Ingalls embryo, its length is about a third of the longitudinal 
axis. Generally speaking, the primitive streak is characterized by 
the fusion of the ectoderm of the disc with the mesoderm and ento- 
derm. Laterally, it proliferates solid mesoderm for a short distance 
and, for the remaining part of the disc, the mesoderm is in the 
form of syncytial loops attached at intervals to the ventral surface 
of the embryonic disc, and to the entodermal roof of the yolk sac 
below. The primitive streak of the Falkiner specimen stained in- 
tensely; this is at variance with the staining reaction of our speci- 
men. 

Hensen’s node lies anterior to the primitive streak and slightly 
to the right of the longitudinal axis. This structure is absent in 
the Mateer and Ingalls embryos and, while no elevation is prom- 
inent in the H. R. 1 embryo, it has been described as the region 
of the fusion of the genninal disc with the mesoderm and entoderm. 
In our specimen, Hensen's node is a large and prominent structure. 

The Head Process 

Hill and Florian (1931-1932) have made detailed studies of the 
preblastoporic axial structures (head process and prochordal plate) 
of a considerable number of human embryos. Results of these 
studies demonstrate that the head process consistently arises as a 
forward growth from Hensen^s knot accompanied by forward ex- 
tensions of the primitive streak mesoderm. According to Hill and 
Florian, the head process is divided into three parts ; a caudal part, 
assuming a typical chorda canal; a cranial, short but broad seg- 
ment as yet undifferentiated; and, an intermediate segment with 
two lateral mesodermal bands which arise as forward extensions 
of the primitive streak mesoderm. The cranial part of the head 
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process is undifferentiated and passes into continuity with the 
mesoderm of the prochordal plate. The intermediate part, in its 
early stages of development may have isolated lumena and ventral 
openings into the yolk sac. This intermediate structure transforms 
in a caudo-cranial direction into a canal by coalescence of the 
ventral openings and isolated lumena. It becomes continuous with 
the chorda canal of the caudal segment. The caudal part is char- 
acterized by a cylinder or rod of cells with a chorda canal and 
dorsal opening (blastopore) •situated on Hensen’s knot and opening 
into the amniotic cavity. Houser (1932) observed that the chorda 
canal is of short duration because it is already in the process of 
obliteration before the entire structure is tunneled. * 

Florian (1930) states that the differences between the Dobbin 
and the Ingalls embryos are slight. The Dobbin embryo has three 
isolated lumena and two lateral bands of mesoderm in the inter- 
mediate segment, while, in the Ingalls embryo, in this same region 
(completion plate of Ingalls) one continuous canal is present. He 
suggests, moreover, that the three lumena in the intermediate seg- 
ment of the Dobbin embryo would become continuous to form a 
canal similar to the one in the Ingalls embryo. Heuser (1932) 
considered the caudal part of the head process of the embryo which 
he described (The Heuser embryo) to be entirely notochord. The 
notochord of this embryo is a cylindrical mass of cells with a con- 
tinuous chorda canal, its width not varying with the width of the 
node except in the region of the prochordal plate. The head process 
of the H. R. 1 and Manchester embryos is a very short structure, 
and, consequently, in an early stage of development. In the Falk- 
iner Ov'um, the head process is described as a solid uniform rod, 
composed of at least two layers of closely packed cells. The head 
process is absent in the Mateer embryo. 

In the specimen on which this study was made, the head process is 
a long, broad, forward growth from Hensen's node. Its lateral mar- 
gins together with the two caudal extensions are continuous with 
primitive streak mesoderm. Although the head process thins out be- 
fore it approaches the prochordal plate, no sharp line of demarcation 
is found between these two structures. The head process is either 
continuous or very closely associated with the prochordal plate. It 
is impossible to distinguish segments or divisions in this head process. 
Lumena, ventral openings, axial thickening, and blastopore are ab- 
sent. About a dozen columnar cells were observed in the anterior 
part of the node, but these cells did not extend beyond the anterior 
downward slope of the node. 
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From the comparisons made, it is evident that the head process of 
this embryo is in a later stage of development than in either the 
Manchester of H. R. 1 embryos, and definitely not as well developed 
as in the Ingalls and Heuser embryos in both of which the notochord 
is an axial thickening with a chorda canal. 

The Prochordal Pl^te 

The axially placed and thickened patch of entoderm situated 
anterior to the head process is known as the prochordal plate. The 
prochordal plate has been studied and investigated extensively in 
both the vertebrate and invertebrate animals. According to Adel- 
mann (1922), in the shark, the prochordal plate gives rise to the 
premandibular somites. It docs not contribute to notochord ma- 
terial, and it is an important site for the proliferation of head 
mesenchyme. Aasar (1931), in his studies with the rabbit, came to 
the conclusion that the prochordal plate gives rise to the anterior 
wall of the foregut, to the homologuc of the prcsomitic mass, and 
probably to a small part of the oral plate entoderm. He further 
noted that the prochordal plate is ultimately converted into mesen- 
chyme. Hill and Tribe (1924), working with the cat, have verified 
the observations of Adelmann and Aasar, with the exception that 
the prochordal plate is continuous with the head process. 

In the Dobbin embryo, the prochordal plate is relatively small 
and indistinct indicating that mesoderm is not being actively pro- 
liferated. The prochordal plate of the Ingalls embryo is continuous 
with the head process, and the transition between the two is gradual. 
It is composed of closely packed cells distinct from the entodenn 
and contains numerous chromatophilic granules. No prochordal 
plate is present in the Mateer embryo. A thickened patch of en- 
toderm in the roof of the yolk sac has been described as the pro- 
chordal plate in the H. R. 1 embryo. It consists of 10 to 12 large, 
round cells. The cytoplasm is vesicular and indistinct and the 
nuclei are round or oval. Whether or not the prochordal plate is 
continuous with the head process was not established. According to 
the authors, the prochordal plate is probably present in the Falkiner 
embryo. The posterior end of the prochordal plate of the Heuser 
specimen, on the other hand, merges with the primordium of the 
notochord. The chordal canal terminates where these two structures 
merge. Four isolated cavities were also found in the prochordal 
plate. This prochordal plate was actively contributing to lateral 
mesoderm. 

In our specimen, the prochordal plate has been identified as a 
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crescentic area of thickened entoderm anterior to the head process. 
It is broader than in any of the embryos with which it has been 
compared, an indication that mesoderm was being actively prolif- 
erated. It cannot be said definitely that the prochordal plate is 
continuous with the anterior part of the head process. Both struc- 
tures are distinct; the transition between the two is gradual. With 
the possible exception of the area in front of the head process, the 
peripheral margins of the prochordal plate merge with mesoderm. 
This prochordal plate consists of typical large entodermal cells with 
large, round or oval nuclei and with faintly outlined cytoplasm. 
Neither vacuoles por chromatophilic granules were observed. This 
prochordal plate is indistinct from the entodermal roof of the yolk 
sac. In several instances, the ectodermal cells of the shield seem 
to fuse with the prochordal cells in the cephalic end of the embryo. 
The ectodermal cells of the embryonic disc do not enter into the 
formation of the prochordal plate, since no intermediate types of 
cells were observed between the short columnar cells of the disc and 
the typical round cells of the prochordal plate. 

The Allantois 

The allantois is generally a tubular diverticulum which arises as 
an evagination from the caudo-dorsal wall of the yolk sac. In 
older embryos, it extends into the body stalk. In recent years, 
however, it has been observed in a few embryos that the allantois 
may also arise as a solid cord of cells. It is possible that the al- 
lantois has a double origin, as an evagination from the caudo-dorsal 
wall of the yolk sac, and as a solid cord in the body stalk. Johnston 
(1940), in discussing the origin of the allantois, believes that it 
may arise either as a solid cord which later atrophies and disap- 
pears, its proximal end forming the site of the hollow allantoic 
canal, or, it may develop as a solid entodermal rod, or, as a small 
diverticulum which rapidly enlarges and grows into the connecting 
stalk. 

In the Falkiner Ovum, the allantois is a very long, tortuous struc- 
ture arising from the ventral compartment of the yolk sac. It 
terminates in a cone-shaped process growing towards the amnion. 
The allantois, in the Manchester embryo, arises behind the cloacal 
membrane as a small area of entoderm from the dorsal wall of the 
yolk sac. This small area is thickened and in its center is a minute 
funnel-shaped opening leading into a tubular diverticulum which 
enters into the body stalk. This opening is the allantoic canal. In 
the H. R. 1 embryo, the allantois is a solid cord of entoderm aris- 
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ing in the median plane from the apex of a funnel-shaped diverti- 
culum near the caudal end of the yolk sac. An allantois is present 
in the Mateer embryo; its lumen is discontinuous. In the Ingalls 
embryo, the allantois emerges a short distance behind the cloacal 
membrane and enters the body stalk immediately. At one point 
the allantois comes in contact with the amnion and opens into the 
amnion. Ingalls states that this opening is the canalxs amnio^allan- 
toidus. In the Heuser embryo, the allantois is uniformly thick and 
is slightly enlarged at its distal end. 

In our embryo, a new situation arises with reference to the al- 
lantois. The caudal part of the yolk sac, where the allantois is 
normally found, has been separated from the body proper and all 
original relationships are destroyed. The distal part of the allantois 
may be seen, nevertheless, as a solid straight cord of cells extending 
about half way into the body stalk. It is composed of closely 
packed rounded cells with oval or round nuclei and distinct cyto- 
plasmic walls. The allantois is discontinuous; a small portion is 
detached from the main body of the cord, and is separated by mes- 
enchymatous tissue. 

Inasmuch as the allantois of this embryo was studied under un- 
favorable conditions, it is impossible to arrive at any definite con- 
clusions. It is probable that the allantois in this embryo arose 
from two different sources. It arose as a solid cord in the body 
stalk and as an evagination from the caudo-posterior wall of the 
yolk sac. It is probable that the cells in the cord would separate 
from the center to form a lumen, a stage not yet reached by our 
embryo. At the place where evagination of the yolk sac would 
meet the cord, a plate would be formed. Later, this plate would 
break through and the lumen would become continuous. This pos- 
tulation agrees with the different stages in the development of the 
allantois found in the following embryos: the earliest stage, that is, 
where the allantois is a solid cord, may be found in the H. R. 1 
embryo; in the Mateer embryo, the allantois is discontinuous, and 
in the Manchester embryo, a plate and a small opening has been 
formed between the body-allantois and the body stalk-allantois ; in 
the Heuser ehibryo, the allantois is complete. 

If this is a true series, the development of the allantois of our 
embryo is in a stage between that of the H. R. 1 and the Man- 
chester embryos. 
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The Cloacal Membrane 

The cloacal membrane has been studied adequately by Florian 
(1938), who has drawn his conclusions from the study of this struc- 
ture in a considerable number of human embryos. Although our 
present knowledge of the primordium of the cloacal membrane is 
by no means complete, the structure has been studied by different 
investigators in a sufficient number of human embryos to formulate 
a knowledge of its component parts, its origin and its individual 
variations. 

The primordium of the cloacal membrane has been defined by 
Florian as the fusion of the ectoderm of the embryonal shield with 
the entoderm; this fusion occurs posterior to the primitive streak in 
the caudal most part of the embryo. Iks position in the caudal me- 
dian axis is an intermediate one. Florian has distinguished three 
important areas in this region; a caudal part, an intermediate part, 
and the ])rimitive streak. The caudal part is an area where, in the 
earliest stages, ‘^ome of the primary mesoderm is derivetl from the 
ectoderm. The intermediate part is the cloacal membrane which is 
separated from the primitive streak in the early stages of develop- 
ment. The third part is the primitive streak which appears before 
the development of the cloacal membrane. 

In the H. R. 1 embryo the cloacal membrane has been located 
caudal to the shield and is associated with the terminal end of the 
allantoic cord. It extends between the allantoic cord and the am- 
niotic covering of the body stalk, caudal to the shield. In the 
Heuser embryo, the cloacal membrane separates the amniotic ecto- 
derm of the body stalk from the ectoderm of the germinal disc. 
The cloacal membrane is absent in the ^Vlateer embryo, while in 
the Ingalls embryo, it is described as lying posterior to the primi- 
tive streak. 

In this embryo, the cloacal membrane has been torn with the 
result that the original relationships, for the greater part, are lost. 
It is divided into three parts; the anterior pm't remains in its origi- 
nal position; the central i)art is found on the ventral part of the 
body stalk, and, the third ])art is distorted in a fold of the yolk 
sac. The first part of the cloacal membrane may be recognized as 
the fusion of the entoderm with the ectodermal cells of the embry- 
onic disc, posterior to the primitive streak. The middle part which 
is in the region of the amniotic stalk is recognized by the similarity 
of cells to that of the anterior part of the cloacal membrane found 
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in the embryo. The third part is badly distorted and may be 
recognized only by its similarity of cells, and, by its j)roximity to 
the x'mbryonic disc. 

Anokxjeneses 

An extensive study of angiogenesis and hemopoieses has been 
made during the past twenty years. Although the interpretations 
of results obtained by the different investigators are not in com- 
l)lete accord, most, ncvertl clcs^. auc* on the f anda ' cntal points 
of the origin and formation of blood v(‘sk‘1s and blood cells. Sabin 
(U)20) has shown that, in the chick blood vessels, blood cells and 
plasma are derived from angioblasts. whi(‘h differentiate from mes- 
enchyme. Bremer in a study of the origin of umbilical ves- 

sels, concluded that the blood ves>els in the body stalk arose as 
funnel-shaped ingrowths of me>()thelium covering the body stalk. 
These ])rimordia by growth and coales(‘cnce formed a vascular net- 
work. Hertig (IJ):!;')), in his <tudy of angiogenesis in human and 
macaque chorions, demonstrated that, in the human chorion, angio- 
blastic masses and mc>odermal cells may diffeiTntiate either from 
the central cells of the trophoblastic column during the formation 
or villi, or from the associated chorionic trophoblast. 

According to Sabin, Streeter, and others, blood vessels are formed 
by anastomosis of the processes of iingioblastic strands, and by 
vacuolization occurring within these angioblastic strands. Anas- 
tomosed angioblastic processes condense to form a contour or out- 
line around a central space. Intracellular and i)robably intercellu- 
lar vacuoles appear within the angioblastic strands, flow togeth(‘r 
and coalesce. The wall of the angioblastic strand nean*st tlu* 
lumen disrupts, liberating cells and fluid contained in vacuoles into 
the lumen. These liberated cells are tlic red blood cells, while tlu* 
liquid is the plasma. Later, the intact r(*maining part of the angio- 
blastic strand becomes endothelial in character to form the blood 
vessel. Streeter has shown that this method of l)h)od vessel and 
blood cell formation occurs chiefly in the chorionic m(*ml)ranc and 
in the villi of the Mateer embryo. In the yolk sac, the blood ves- 
sels and blood cells are formed mainly by vacuolization of the an- 
gioblastic strands. Angioblastic processes of the type observed in 
the villi are absent in the yolk sac. In the yolk sac, (*arly blood 
cell and blood vessel formation is restricted to the caudo- ventral 
part of the yolk sac. 

In the H. R. 1 embryo, no blood islands are present in any part 
of the chorion; angioblastic strands and vascular spaces are doubt- 
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ful. Anfi;iop;cnesis is not well advanced in the Inji^alls embryo. 
Neither blood vessels nor blood cells were found in the embryo 
proper. In the lK)dy stalk, however, are numerous blood vessels 
filled with nucleated bl(K)d cells. The villi contain anastomosing 
endothelial tubes and occasional angioblastic strands. No descrip- 
tion of angiogenesis is made of the yolk sac because it is histologi- 
cnlly less satisfactory. In the Mateer embryo, angiogenesis is 
considerably more advanced than in either the H. R. 1 or Ingalls 
embryos. In the chorion, all stages were found from simple multi- 
nucleated strands to the completed endothelial tubes. Within .<ome 
of the villi a few loiind nuclei are attached to the endothelial wall 
or are suspended by slend(‘r threads between two endothelial tubes. 
4 hese attached or suspended (*ells have been interpreted by Streeter 
(11)152) to be erythrocytes. The body stalk attained the same de- 
gree of d(‘velopment as the (‘horionic membrane and the villi. The 
pari(‘tal mesoblast of the amnkm also developed blood vessels. In 
the yolk sac, angiogenesis is limited to the caudo-ventral half of 
the yolk sac. All stages from the simple angioblastic strand to the 
completed tube are present and considerable liquefaction in the 
angioblastic strands may bo observed. 

In the embryo on which this study was made, blood vessel forma- 
tion is found in the chorionic villi, body stalk, yolk sac, and, to a 
lesser degree, in the amnion. All stages of development may be 
seen in the villi from the simplest angioblastic strands to the com- 
pleted endothelial tub(‘s. It is difficult to determine in this early 
stage of development whether or not the endothelial tubes anasto- 
mose. In the older villi, the walls of the tubes are slightly thickened. 
The development in the villi of this embryo is not as far advanced 
as the development in the Mateer specimen, in whi(*h some of the 
endothelial tubes contained red blood cells and the angioblastic 
strands were undergoing extensive vacuolization. Blood cells are 
absent in the villi of our specimen, and, if the angioblastic strands 
have begun to form vacuoles, it could not be observed. Angio- 
genesis in the body stalk of our specimen, however, has attained a 
greater degree of development than the Mateer embryo. The en- 
dothelial tubes are interconnecting, branch freely and contain some 
few nucleated red blood cells; blood cells are absent in this same 
region in the Mateer st>ecimen. Blood vessels are being actively 
formed in the amnion of the Mateer embryo, while this specimen 
show^s little, if any, angioblastic development. On the other hand, 
our specimen shows greater development in the yolk sac than the 
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Mateor specimen. Streeter (1920) has confined the angioblastic 
development in the yolk sac to the eaudo-ventral pole, and, in this 
embryo, angioblastic development is not lestricted to any area, 
while the ventral region of the yolk sac shows the greatest develop- 
ment. All stages from the sinjJile monovacuolated strand to the 
multiniiclear vacuolated strand may be observed in the yolk sac. 
Many solid cysts of mesoderm are also found. In the ventral pole 
of the yolk sac may be seen a larjjie endothelial tube composed of 
twelve endothelial cells and inclosing about twenty nucleated red 
blood cells. This more advanced stage has not been found in the 
Mateer embryo. 

Angiogenesis and hemopoieses in our embryo has reached a more 
advanced stage of development than is present in either the IL R. 1 
or Ingalls embryos. In the Mateer embryo, development is more 
advanced in the chorionic villi and chorionic membrane, while, in 
this specimen, flevelopment i'- greater in the body >talk and yolk sac. 

Age of the Embryo 

The method of determining the age of human embryos by (‘om- 
paring the sizes of the embryonic disc has been abandoned betaiuse 
embryos of similar ages varied considerably in the rate of develop- 
ment. Uoinparisbn of embryos of unknown ag(' with canbryos of 
known clinical age i> a valuable aid but apt not to be correct, since 
the method employed to determine the ag(‘ of the known embryo 
assumes that the clinical history as given by tin* patiiait is correct, 
and that the rate of development in all human embryos i< identical. 
Recently, a new method of determining age has been devised 
whereby a human embryo is compared with a macaijue embryo of 
known age. This last method ba.^ically as>um(‘> that the rate of 
development is identical in both the macaijue and human embryo. 
While either of the last two methods is not a perfe(‘t index to the 
actual age, a combination of the two methods would probably be 
more accurate than either method alone. In the following discus- 
sion, both of these last two methods will be employed in order to 
ascertain the probable age of our embryo. 

The only available clinical data pertaining to the age of this em- 
biyo states that menstruation was '‘7 to 10 days past due.'’ As- 
suming, then, that the ])atient had a normal 28 days menstrual 
cycle, and, as Hartman (1936) has shown that ovulation in women 
generally occurs midway between the onset of the next menses, 
then, ovulation would occur on the 14th day. Assuming further 
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that fertilization occurred on this same day and adding to this the 
7 days, the lower limit after the expected appearance of menstrua- 
tion, the fertilization age of the embryo would be 21 days. If, how- 
ever, the upper limit of 10 were added to the 14, then the fertiliza- 
tion would be 24 days. Compared with macaque material and with 
embryos of known age, the upper limit of 24 days is incorrect, while 
the lower limit of 21 is probable. 

Streeter (1920) has classified embryos according to the degree of 
development present. This classification is divided into 3 groups 
with 6 stages. 

CiKoei* 1. Einhryos in which primitive i?roove is i)rosent. 

Stajijr 1. Villi absent. 

Staj^c' 2. Primitive villi pi^'.^^ent. 

Staije 3. Villi having simple branching. 

(liiorr 2. Embryos in which a primitive groo\e is ]>re.«ent. 

Stage 4. Yolk .sac larger than amnion. Allantoic duct pre.sent. First 
"tagc's of angiogenesis in wall of yolk sac and chorion. 

(liioup 3. In addition to the primitive groove*, the (‘inbryo has a lu'ad proc- 
ess with contained canal. 

Stage* 5. Preie'heirelal plate anel cloacal membrane present. Meelullary 

folds recognizable. 

Stage* 6. Flirt he*r elifTerent iation of neurenteric canal. Format iem e)f ehor- 
dal jilate. (Jut begins to cem.strie*t, from the remainder of the 
yolk .'^ac. Evidence of angiogene.«i.s in body of embrye^. 

According to this classification, Streeter (1920) has placed the 
Mateer embryo (17 dtiys old) in Group 3. Angiogenesis is more 
highly developed in the ^lateer embryo than in other embryos in 
Group 2, and, for this reason, it may occupy a position between 
Groups 2 and 3. The Ingalls embryo is generally less developed 
than embryos in Stage 6, more especially since angiogenesis is ab- 
sent. in the embryo proper, it has been placed in Stage 5. 

The presence of a head process, prochordal plate, allantois and 
cloacal membrane, and the absence of medullary folds, places our 
embryo between Groups 2 and 3, but nearer to Group 3 than to 
Group 2. Our embryo, therefore, is placed between the Mateer 
embryo with a fertilization age of 17 days and the Ingalls embryo 
with a fertilization age of 19 days, but nearer to the Ingalls embryo 
than to the Mateer embryo. If the fertilization ages of the Mateer 
and Ingalls were determined correctly, then the age of our embryo 
is between 17 and 19 days, but since it lies nearer to the Ingalls 
embryo than to the Mateer embryo, its probable age is 18 days 
Furthermore, the Jones-Brewer 1 embryo shows the same degree 
of development as our embryo with the exception that the Jones- 
Brewer 1 embryo has an early neurenteric canal. Its fertilization 
age, clinically determined, is IS^/^ days. 
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On the other hand, when our embryo is compared with macaque 
material, the fertilization age is corresiH)ndingly higher. 

Hartman (1032) has develoi>ed a technqiue of determining the 
exact ovulation time in the macaque by recto-abdominal palpation. 
With controlled fertilization, then, the exact age of the macaciue 
embryos was known. Streeter (l!)32-’33) r observed that the ma- 
caque has a similar type of implantation and growth curve and 
concluded that macaque eml)ryos j>rovide a new means of deter- 
mining the ages of human embryos. l)eveIo|mient is parallel to the 
human up to the 3r)th day which coriesponds to the human embryo 
of 12-14 mm., with the only difference in form being the possession 
of a longer tail. In the macaque, Hensen’s node, notochordal proc- 
e.ss and ])rimitive streak are well dev(‘loj)ed on tlu* 2()th day; on 
the 22(1 day, somites appear. Segmentation is rapid since 1 to S 
somites may be found on embryos of the siime age. 

Comparing our embryo, then, with this limited macaepu* material, 
the upper limit of 24 da\> for the fertilization age is incorrect, ^mcc 
somites which appear on the 22d day in the maca([ue are ab>ent 
in our specimen. This fixes the upper limits of it> ag(‘ at less than 
22 days. In the maca(pie, Hensen’s node, notochordal pnxav^ and 
primitive streak a|)j)ear on the 2()th day. Since these structur(*> an* 
well developed in our embryo, its lower age limit must be 20 day>. 
The age of our embryo, then, would be lH‘tween 20 and 21 day'^. 
Hartman (1030 K comparing the Ingalls embryo with macacpie em- 
bryos, j)laced it> age at 21^4 days. In this same compilation, the 
Mateer embryo remains as originally determiiu*d at 17 days. Since* 
our embryo is less develoj)ed than the IngalN (*mbryo, its probabk* 
age* is between 20 and 21 days. 

The age of our embryo when cmnpared with tlu* Mat(*(*r and In- 
galls embryo is determined to b(* between 17 and 10 day<; when 
compared with the macaque and the corrected ag(* of the Ingalls, 
its age is between 20 and 21 days. 
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SUMMARY 

1. A normal human presomito embryo is dcseribed. 

2. External measurements of blastoeyst are 15 x 10 x 5 mm. 
An^le of s(‘(*ti()n is .‘U degrees from the rnidsagittal plane. 

4. Embryonic disc is slightly oval and contains: (a) Primitive 

streak and gr()ov(‘. (b) Henson’s node and primitive pit. (c) Clo- 

acal membrane, (dl Pnx-liordal plate, (e) An allantois which 
appears as a solid cord of cells in the body stalk. 

5. The yolk sac is larger tlian the amnion. 

0. Villi are w(‘ll deve^lopexl and arise as an evagination of the 
cytotrophoblast and pla>moditrophoblast together with the chor- 
ionic mesoderm which, forms the core of the villi. 

7. Angiogenesis is w(‘ll developed in th(‘ body stalk and yolk 
sac; l(‘>s developer! in the chorion, villi and amnion. 

S. Blood cells are found in the brnly stalk and yolk sac. 

!). The age of tlu* embryo when compared with the Mateer and 
Ingiills embryos is 17 to 1!) days; when compared with macariue 
mat(‘rial of known age*, its ag(‘ is 20 to 21 days. 
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ri,ATK 1\' 

Fi(i. 1. CiC'iK'nil vi('\v of oinhryo as in x'ction 02. 1. ^liowinvJ niid.s of 

hroki'n amnion, onibryonic diK*, and collaps'd yolk ^ac. 'riw* pinliryo n‘sts 
upon coagulum in chorionic \(*>ich‘. Sections of chorionic \ illi appear at 
lower left. X 100. 

Fig. 2. Di'tail from >ection 03.4. <howmu upturned rim of amnion and 
gradual transition of the columnar ccdl.s of the g<‘rminal di.M* to fii'^iform c(‘11n 
on the inner lining of the amnion. Note also fiiNiform nu'^odermal cidls on 
the outer covering of tin' amnion which are continuous with the mtraemhryonic 
mesod(’rm. x oOO. 

Fig. 3. Photograph of bIa.st(K\\ st. with millimefer sc.ilr Ix'low. 
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PLATE V 

Fk;. 4. Detail from >o(*ti()n 61.1, showinji the i)roto(*hor(lal plate below the 
germinal disc. Note fusion of ectodermal pillar with the anterior part of the 
protochordal plate. The thickened strand of cells al)ov(‘ the germinal disc i.s 
the amnion. Cellular detritus may be M*en in the amniotu* cavity. A part of 
the yolk sac appears at lower right. X 600. 

Fir.. 5. Detail from section 63.1. .'showing crovs x'ct ion's of chorionic villi 
and chorionic mesoderm. Note blood \esM’l formation within villi. A group 
of syncytial cell.-* appears lu’ar upper center betwecai two villi. X 250. 

Fig. 6. Detail fron'i .'•ci'tion 61.11 .'showing head ijroces.s and columnar c(‘lls 
below ba.'sement membran(' of germinal di^- and on anterior 'slope of Ib'ii.-senV 
node. 
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PLATE VI 

Fig. 7. Detail from .sc'ction 62.8, .showing: iiKsodonnal cyst in tin' yolk sac. 
Note also coagviluni within and below yolk sac. X 600. 

Fig. 8. Detail from section 63.11 showing allantois a^ a solid cord of ccdls 
and an isolated part of allantois dor.sil to the cord. Angiogc in sis is more ad- 
vanced in the posterior region of the body .Malk than in th(‘ ant(‘rior n'gion. 
X 230. 
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Some Comments Upon the Structure of a Pycnodontid 
Fish from the Upper Cretaceous of Kansas 

By DA\ID H. DUNKLK, State of Miasouri Oeologicnl Sur\f>, 
and CLAUDE W. HIBBARD, University of Kansa« 

Ab8tr.\ct: One of the most complete examples of Pycnodontid fishes yet 
reported from the Western Hemisphere is described in detail. The specimen, 
orifi^inating from the basal portion of the Fort Hays* Limestone Member of 
the Upper Cretaceous Niobrara Chalk Formation of Trego county, Kan'^a®. 
consists of an obliquely and dorso-ventrally crushed head and antero-ventral 
body part. Referred to Micropycnodon kansasenais (Hibbard and GrafTham), 
the specimen permits a valid elaboration to the definition of this genus. 

A\hile the structure of the cosmopolitan and closely related group of Pycno- 
dontid fishes i«* still imperfectly understood, Micropycnodon is indicated to 
differ from all of the better known genera in the presence of a dermal, orna- 
mented, sphenotic ossification in the skull roof; the failure of the descending 
pillar of the sphenotic to articulate with the basipterygoid process; the poster- 
iorly, unkeeled venter of the braincase; and the nonfusion of the palato- 
quadnite comiilex with the ventral cranial basis. 

The cranial structure of Micropycnodon is here interpreted in support of 
the recent theses by Wcstoll and Woodward of Pycnodontid descent through 
some deep-bodied Chondrostean stock rather than from any LepidotesAike 
Holostean. This latter conclusion is based upon such characters possessed by 
Micropycnodon and all other Pycnodontids as the retention of the enlarged, 
preopercular cheek-plate; the short and posteriorly expanded parasphenoid ; 
and the persi'^tence of the large interorbital fenestra. The high supraoccipital 
cre^t; the shortness of the otic crest; the shallow posttemporal fossae; the 
reduction of the operculae; the apparent absence of a basisphenoid ; and the 
form of the mesethmoid are explained as features developed in response to the 
deep-bodied adaptation. Such additional Pycnodontid features as the com- 
plete reduction of maxillae; the position of foramina for the internal carotid 
and first efferent pseudobranchial arteries; the position of the basipterygoid 
processes; and the absence of clavicles have been noted in other deep-bodied 
*‘Sub-holostean” fishes whose Chondrostean affinities are undoubted, and seem 
not unlikely explained as convergences to the typical Holostean condition. In 
conclusion, the high, coronoid-like processes on the dentary elements of the 
Pycnodontids strongly suggest the secondary maxillary articulation of the 
mandibular rami possessed by Doryptenis whose relationship with the Chon- 
drostean Bobamtrania has received wide acceptance. 
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INTRODUCTION 

T he remains of Pycnodontid fishes have been known from North 
America since 1857, at which time they were reported by Em- 
mons from North Carolina and by Leidy from the Cretaceous rocks 
of New Jersey. They have consisted chiefly of numerous isolated 
teeth and disassociated dentigerous splenial^and vomerine plates, 
which students have assigned to a number of genera and many 
species. Insofar as the present writers have been able to determine 
neither a complete skull nor fish from this continent has been de- 
scribed or collected. Of interesting moment, therefore, was the re- 
cent discovery of the most complete example of one of these deep 
bodied fishes yet known from the Western Hemisphere in the pos- 
session of Mr. George F. Sternberg of Hays, Kansas. Promising 
to offer considerable morphological information this example has 
been purchased and is now among the large, important collection of 
Cretaceous fishes at tlie Univei'sity of Kansas Museum of Natural 
History. 

The specimen (KUMNH No. 7030), referred to Micropycnodon 
kansasensis (Hibbard and Graffham, 1941) (see Hibbard and Graff- 
ham, 1945) was recovered by Mr. Sternberg between 1934 and 1936 
in sec. 21, Twp. 13' S., R. 21 W., Trego county, Kansas, or roughly 
5 miles south and 41/2 miles east of Ogallah, Kansas. The exact 
horizon from which tlic specimen was taken is doubtful, but ap- 
parently, as the type specimen, originated in the basal portion of 
the Fort Hays Limestone Member of the Upper Cretaceous Nio- 
brara Chalk Formation.* 

The preserved obliquely and dorso-vcntrally crushed head and 
antero-ventral body part had been mounted in a plaster panel with 
the left side exposed. In preparation, the plaster was carefully re- 
moved from the embedded right side. The structures thqs revealed 
not only add to our knowledge of this specific fonn but also pre- 
sent a number of morphological features at wide variancx with those 
of the few Pycnodontids yet known in detail. Although certain ob- 
servations are noted, any general phylogenetic conclusions are dis- 
couraged by an almost total lack of cosmopolitan comparative ma- 
terial. 'Die following descriptive account is offered, mainly, in the 
hope that it may be of aid in some future revision of the entire 
family Pycnodontidae. 

*Stmiherg, G. F. ni httontt, 1914. 
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DESCRIPTION 

The skull shows well the characters of the Pycnodontid fishes. 
Its component elements have been unusually modified, presumably 
in response to the deep-bodied adaptation. No traces of the lateral 
line sensory organs can be detected preserved on the heavy bones. 
As a result of these two facts, the names here given the various 
ossifications are based solely the bone's relative position and arc 
not intended to imply conclusive homology with those of other 
Actinopterygians. Apparently about twice as deep as long, the 
frontal profile of the head continues, in a gentle convexity, tlie 
sharp angulation of the dorsal body ridge far antero-vcntrally to 
the normally small and slightly uptilted cleft of the mouth. The 
present specimen possesses an approximately equal size with that 
of the type specimen (Hibbard and Graffham, 1941). The taking 
of exact overall measurements is not possible because of the oblique 
doi'so-ventral crushing and consequent dislocation of parts. The 
following dimensions of individual structures, however, are offered 
for aid in establishment of general comparative proportions: 


Mf'dian longitudinal length of the skull roof measured 

dorsally over (ho greater external curvature Ill mm. 

Median longitudinal length of the ventral cranial basis, 

measured as pn\served 89 mm. 

CJrcate.st overall length of the vomerine plate 30 mm. 

Ix^ngth of the principal row of vomerine teeth 18 mm. 

Length of the principal row of splenial teeth 13 mm. 


The primordial neiirocranium is extensively ossified. Its bone is 
heavy and appears to be histologically composed of a very thin and 
delicate investment of dense lamellar bone upon a thick body of 
highly cancellous tissue. While there are some indications of ra- 
diating growth lines preserved upon the remnants of the external 
lamellar bone, no discrete sutures can be discerned with certainty, 
and any reference, therefore, in this paper, to separate endocranial 
elements is meant only to imply gross neurocranial regions. It may 
prove perniissible to assume a complete fusion between all of the 
centers of ossification within this primary complex. Furthermore, 
in the temporal and occipital regions the neurocranium seems to be 
firmly attached to the dermal bones of the skull roof. No such 
fusion between the neurocranium and dermal bones is apparent an- 
teriorly, however, and the primary sphenethmoids undoubtedly ar- 
ticulated with the skull roof, the parasphenoid, and the so-called 
fused prevomers through the intermediary of cartilage. 
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In general proportions the neurocranium is long and exhibits an 
almost uniform low height longitudinally because the forward taper- 
ing from the oceipit to rostrum is slight. The apparent shortness 
of the skull results from the inclination of the ventral cranial basis, 
which roughly parallels the frontal profile of the head and is thus 
extended antero-ventrally from posterior articulation with the ver- 
tebral column in an angle of about 30 degrees from the horizontal. 
The greatest depth is attained posteriorly where in the parietal 
region the roof is produced in a high median longitudinal crest. The 
greatest width occiii’s in the transverse plane of the postorbital proc- 
esses. In this latter plane the skull roof is broadened into an essen- 
tially flat frontal table. Forward from the pi-eorbital processes the 
neurocranial roof lies almost vertically and rapidly narrows to its 
antero-ventral extremity in a roundly and externally convex ridge. 

The ventral cranial surface is relatively narrow; being only a 
rounded ridge beneath the occipital and temporal regions and only 
slightly expanded beneath the orbital and ethmoidal portions of the 
braincase. The greatest ventral breadth is attained anteriorly but 
this is attributable to the expanded tooth-bearing portion of the 
dermal vomerine plate. 

In a detailed description of the various neurocranial regions, the 
occiput, in posterior view, is irregularly quadrangular, with acute 
supraoccipital, obtuse ba^ioccipital, and equal lateral exoceipital 
angles. The face is divided into subtriangular halves by a distinct 
median vertical crest. Each half is directed postero-laterally and 
a little upwardly. Such structural details as the foramen magnum 
and the notochordal pit have been obliterated by crushing. The 
former, however, ai)pears to have been entirely surrounded by the 
exoccipitals. Immediately above the presumed jiosition of this open- 
ing and on either side of the median crest two pairs of small fora- 
mina are well preserved which are here determined as points of 
emergence for some spino-occipital nerves. The vagal canals o|>en 
far laterally on the exoccipitals behind the labyrinth region, and 
just above the lateral wall of the basioccipital. The post-temporal 
fossae appear as only shallow depressions situated vcntro-latcrally 
beneath the posteriorly projecting edge of the dermal roofing bones 
on the dorsal supra-occipital portion of the occiput. A deep postero- 
ventral groove on the body of the basioccipital part indicates the 
probable course of the efferent arterial canal. No distinct ventral 
keel is apparent upon this part. 

The lateral wall of the primordial neurocranium is low, short, 
and its exposed external face is directed ventro-latcrally. This 
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surface is in rounded confluence with the posterior occipital face 
ventrally, but dorsally meets the latter in a sharp angle beneath 
the postero-lateral tips of the supratemporals. Dorsally, the median 
portion of the lateral wall is depressed to considerable extent be- 
neath the overhanging edge of the temporal roofing bones. In con- 
trast the descending lateral wings of the sphenotic anteriorly and 
of the supratemporal posteriorly stand out as prominent vertical 
strengthening pillars for the neurocranium. The articulatory facet 
for the hyomandibular extends across both the anterior and post- 
erior prominences and into the central concavity as well. The 
proximal head of the hyomandibular exhibits a complementary de- 
velopment. Little or no space remains for the origin of the dorsal 
temporal muscles within the above described concavity and some 
reasonable doubt, therefore, may be expressed that it is the homo- 
logue of the lateral temporal fossa of related ray-finned fishes. 

The prootic portion of the neurocranium appears to be restricted; 
being limited in front by the ascending wing of the parasphenoid 
which articulates doi sally with the sphenotic*, and limited behind 
by the massive development of the basioccipital. One large fora- 
men, to be identified as the posterior opening of the jugular canal, 
penetrates the lateral wall in this region. An antero-dorsal notch 
in the margin of this foramen indicates the hyomandibular branch 
of the seventh n(*rve, and a poorly preserved groove in the antero- 
ventral margin perhaps tiarisinitted either a postpalatine branch 
of the s(*venth nerve* or an orbito-nasal artery. The myodome is 
only slightly exposed through displacement of the parasphenoid. 
It appears to have iK'cn well developed in the normal relationship 
to the basioccipital, prootics and parasphenoid. 

In the orbital and ethmoidal regions, the neurocranium is much 
compressed from side to side. The interorbital septum appears to 
have been extensively interrupted ventrally by a fairly large inter- 
orbital fenestra and by the anterior openings of the trigemino- 
facialis chamber and the myodome. The sphenoidal ossifications 
have been badly fragmented and no positive information can be 
offered concerning them. Each frontal, however, bears a ventral 
longitudinal flange which must surely have served as a dorso-lateral 
support for the sphenoidal bones. The primary mesethmoid is an 
excessively thin triangular element. Its antero-dorsal margin is 
firmly wedged between ventrally projecting flanges of the dermeth- 
moids The ventral margin, on the other hand, is grooved for the 
finn lodgement of the median dorsal and longitudinal crest of the 
parasphenoid and vomer. 
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The shape and airaagexnent of the dermal roofing bollt‘^ be 
seen an Figs, I'and 2. TTie extrascapular series consists of presum** 
ably three pairs of short, wide elements. A transverse series of 4 
bones occurs in the region normally occupied by the parietals: a 
median row of 2 and one lateral pair. The posterior of th(' 2 
median plates is roughly twice as long as its greater anterior width. 
The smaller anterior median element is regularly rhoinboidal ith 
angles disposed anteriorly, posteriorly, and laterally. In h gi- 
tudinal sequence these bones are here arbitrarily termed dermsupra- 
occipitals and are designated by the exponent^ 2 and 1. respec- 
tively. The paired lateral elements are situated in the po.^ition of 
parietals but are widely separated from contact with the frontaN 
by a great posteromedian production of the intertemporaN. The 
frontals are the largest bones of the s?kull loof Their anteiior 
widths are more than twice their posterior widths and this maxi- 
mum breadth is contained twice in the greatest overall lengtii of 
the bones. The dehnethmoids are paired and ar(‘ -sharply de- 
pressed, laterally. A deep pit occurs low on each, ventro-laterally, 
into which the olfactory canals emerge. The antero-ventral extremi- 
ties of these bones also exhibit a thickened, antero-laterally directed 
facet for an assumed articulation with an as yet unrecognized pre- 
maxillary. 

Regarding the temporal bones, the anterior intei temporal i.s the 
next largest element in the roofing complex It forms the superior 
border of the orbit and is extended far posteriorly, articulating with 
the frontal and anterior dermsupraoccipital mesially and with the 
second dermsupraoccipital and parietal posteriorly. In contact 
posterolaterally is a small dermsphenotic roofing the postorbital 
process, and d large supratemporal w^hich forms the greater part of 
the short lateral temporal margin of the skull roof. The postero- 
lateral angle of the latter plate is slightly embayed for an articu- 
lation with the suprascapular bone. 

The dermal parasphenoid, flooring the primordial ncurocranium. 
has been twisted and somewhat fragmented in its short postorbital 
part. It is evident, however, that this region is produced into a high 
lateral wing on either side which articulates dorsally with the sphe- 
notic and forms more ventrally the antero-lateral edge of the myo- 
dome. Only a low, obtuse ventral keel is developed on this part 
constituting the floor of the eye muscle chamber. The basipterygoid 
process is a long, tumid prominence situated laterally on the ventral 
body of the element just below the ascending wing. The first 
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Fig. 1. Micropyi'hodon koHsmeftais (Hibbard and Graffham) (KUMNH. 
No. 7030). Habit ^^ketch of the head and opercular regions from the left side. 
Reproduction approx, x %• 

Legend of Abbreiriations: Cl, cleithrum; D, dentary; Deth, dermethmoid ; 
Dsj)t, dernuvphenotic ; Enpt, entopterygoid; Exsc, extrascapular ; f. olf, olfac- 
tory foratnen; f. pmx, articidar facet for the premaxUla; Fr, frontal; Hyom, 
hyomnndibulnr ; Inf. infraorbital bone fragments; iof, interorbital fenestra; It. 
intertempoud ; Mcpt, metapterygoid; Meth, mesethmoid ; Op, operculum; Pa. 
parietal; p. cor, coronoid-like process on splenial; Pop, pre operculum ; Q, 
quadrate; s, disassociated scales and plates; Scl, supracleithrum ; Soci and 2 . 
anterior and post f nor j respectively, dermsupraoccipitals ; S.'^cp, suprascapular; 
St. supraternporal ; and V, vomer. 

efferent pfciuedobranehial artery was transmitted along a groove 
antero-dorsally to this process. The anterior suborbital portion of 
the parasphenoid is long. It bears a relatively high dorsal keel, a 
low ventral keel, and somewhat expanded lateral edges. A distinct 
groove obliquely traverses the lateral margin for the passage of the 
anterior palatine nerve. The anterior extremity beneath the meseth- 
nioidal overlies the postero-median limb of the vomer. 

The vomer is a single bone. It has a stout anterior portion, ven- 
trally expanded and tooth bearing j and an attentuated posterior 
extension which arises at no great angle from the forward body. 
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This is in contrast to the posteriorly notclicd, toothed plate of Coe- 
lodus streckeri Hibbard (1939). A median dorsal crest presumably 
extends longitudinally across both anterior plate and posterior limb 
which projects into a median ventral groove on both mesethmoid 
and dermethmoid. The character of the vomerine teeth have been 
adequately described (Hibbard & Graffham, 1941) but it may be 
stressed that the ovate plate is flat and is but Httle longer than wide. 
The teeth are arranged in five more or less regular longitudinal rows 
which regularly alternate with each other. Also those medially are 
smooth while the smaller lateral ones show a tendency for apical pits 
and radial crenulations. 

The structure of the cheek bones apparently closely approximates 
that described for all of the Mesozoic* Pycnodontid fishes. Pre- 



^ Fig. 2. Micro pycnadan knmasctmn (Hibbard and Gndrhain) (KTMNH. 
No. 7030). Habit sketch of skull and associated struct iires from the rijiht side. 
Reproduction approx. X %• 

Legend of Abhreinationa: ao, canal for (fjeroil artcraa; bp. hast pterygoid 
process - c. jug, posterior opening of the jugular canal; Delh, dermethmoid; 
Dspt, aermsphenotic ; epb, 7iotch for the first efferent pseudobranchial artery; 
Exsc, extrascapular; i. hyom, articular facet for hyomandibular ; f. olf. olfnc- 
lory foramen; fos. pt, posttempural fossa; f. pmx, articular facet for premax- 
ilia; Fr, frontal; Hyonii and 2 , left and right, resjx'ctively, hyomandihnlars ; 
iof, interorbilal fenestra; It, intertemporal; Moth, mesethmoid; nioc, median 
occipital crest; n. so, foramina for spino-occipital nerws; Pa, panetal; Pusph, 
patasphenoid ; p. spht, descending arm of the sphenatic; r. hyom VII, foramen 
for the hyomandibidar branch of VII; r. p VII, groove for the palatine branch 
of VII; s, undetermined borne fragments; St, supratemporal ; V, vomer; and X, 
foramen for vagus nerve. 
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maxillaries and maxillae have not been recognized. A few smalb 
polygonal and externally ornamented plates, however, remain 
(‘rushed down upon the endoeranial structures, and these undoubt- 
edly represent the degenerate, subdivided infraorbital and sub- 
orbital bones. Of dorsal and ventral ossifications, the present fish 
retains only the ventral preopcreular plate. This is greatly ex- 
panded, and tapers both above and below. The antero-mesial mar- 
gin is thickened and vertically grooved, apparently for a firm articu- 
lation with the suborbital cheek scales. The reduced operculum is 
deep but very short, and is in wide contact with the antero-mesially 
lying hyomandibular. Suhopercular and interopercular are, as 
normally, absent. 

By reason of histological structure, two replacement ossifications 
of the visceral skeleton have been determined which are here tenta- 
tively referred to the mandibular arch and termed articular and 
(quadrate becau>e of their sliape and relationship to the left splenial 
bone. The right splenial bears a vertical crest postero-mesially. 
The lateral face of this ridge is longitudinally rugose, indicating an 
overlapping articulatory area. The element here termed the arti- 
cular occupies this position on the left mandible, although somewhat 
displac(*d, and is, posteriorly, dorso-ventrally constricted but trans- 
versely expanded into a concave facet. The so-called quadrate lies 
immediately behind the articular, and crush(‘d laterally upon the left 
splenial. It is a triangular bone with a thickened apical condyle 
ventrally, and thin expanded dorso-mesial part. On this latter the 
posterior margin is produced into what may be arbitrarily called a 
symplectic process for supporting abutment against the hyomandi- 
bular. 

The suspensorium is inclined far forward. The hyomandibular 
exhibits a great lateral compression but with a longitudinally ex- 
panded head and attenuated antero-ventral limb. The head is pro- 
duced into a high peak for insertion into the lateral temporal inden- 
tation on the neurocranium and both the anterior and posterior 
slopes of the peaks are faceted for articulation with the vertical 
sphenotic and supratcmporal prominences, respectively. The axis 
of the ventral limb is continued on to the lateral face of the proximal 
head in the form of a distinct and broad ridge whose faceted dorsal 
extremity constitutes a modified opercular process. The foramen 
for the hyomandibular ramus of the seventh nerve emerges in the 
middle of the element’s height just anterior to the lateral strengthen- 
ing ridge. 
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The dermal bones in each ventral half of the mandibular arch 
apparently numbers only two: a lingual splenial and a lateral 
dentary. The splenials are robust. Their symphysial margins are 
long and deep. Their outer labial edges diverge widely from the 
median line to enclose broad dentigerous dorsal tables. The dental 
batteries are flat in their anterior portions but postero-laterally the 
surface of the teeth are rotated and the individual denticles are di- 
rected upwardly and posteriomesially. The teeth are set in one 
principal row of 6 teeth on both the right and left splenial. The 
longer transverse axis of all the teeth of the principal row are at 
right angles to the antero-posterior line of the symphysis. The most 
posterior tooth of the principal row is considerably the larger and 
is transversely ovate in shape measuring 4.5 mm. in greatest diam- 
eter. The teeth decrease in size anteriorly. The anterior two are 
round in outline, and approximate 1.3 mm. in diameter. A small 
inner row of teeth is present lingual to the principal row. On the 
left splenial there are 5 teeth in the inner row which is parallel to 
the principal row, while on the right splenial the inner row con- 
sists of 6 teeth irregularly set. These inner rows of teeth begin at 
the anterior end of the splenial and extend backwardly one-half the 
length of the principal row. Paralleling the principal row of teeth 
labially is a row of 9 teeth on the left splenial and a slightly irregular 
row of 9 teeth on the right splenial. Along the outer edge of the 
left splenial is a row of 7 teeth while along tiie outer edge of the 
right splenial there is a row of 8 teeth. Crowded between the last 
four posterior outer teeth and the foremost posterior teeth of the row 
just labial to the principal row are 5 small teeth in the right splenial ; 
while on the left there are 6 small rounded teeth crowded in be- 
tween the three most posterior teeth of the two rows labial to the 
principal row. The teeth of the labial row on each splenial are 
rounded, more uniform in size than those of any other row. They 
are also larger than the other teeth except those of the principal 
row. The anterior tip of the splenials are missing and the presence 
of some of the teeth are known only from their broken ba-ses. The 
small and medium sized teeth in all rows possess an apical pit with 
radial crenulations. The postero-lateral angle of the splenial is 
dorsally produced into a high, laterally compressed coronoid-like 
process. Between this and the postero-mesial crest described above 
occurs a deep notch which is the only preserv-ed evidence of the 
Meckelian orifice. Ventro-laterally, the element is deeply excavated 
throughout its length by the Meckelian groove. The dentary is a 
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free and externally ornamented plate which corresponds in outline 
to the lateral aspect of the splenial. The bone is ventrally thick- 
ened for an assumed ventro-mesial contact with the articular. No 
traces of teeth are to be seen on its oral border; the latter apparently 
in corollary to the degeneration of the cheek and lateral tooth-bear- 
ing bones of the upper jaw. 

In the dorsal palato-quadratc half of the mandibular arch, both 
right and left bones are preserved which occupy the position of 
metapterygoids. Each bears mesially a longitudinally grooved pro- 
jection which abuts against the basipterygoid process of the para- 
sphenoid. In direct contact anterior to the displaced right metap- 
terygoid is a weak ossification with thickened and produced mesial 
margin which may prove to be an entopterygoid. 

Numerous small polygonal plates invest the gular legion. As 
preserved these are disassociated and any branchiostegal rays, if 
present, cannot be distinguished. As stated in the introduction no 
evidences of lateral line sensory organs can be ascertained. All of 
the external bones of the head are ornamented with irregularly 
scattered, small conical tubercles of enamel. These in turn are 
radially striated and contain a hollow internal cavity at their 
bases. 

The short, low suprascapular does not appear to possess a median 
dorsal supraoccipital attachment. A rounded anterior margin in- 
dicates only a postero-lateral supratemporal articulation. The 
supracleithrum is a short and simply deepened element largely cov- 
ered by the opercular plate. The cleithrum is very high and pre- 
sents only a short thickened ridge externally in its dorsal part but 
helow the broad embayment for the pectoral fin is somewhat ex- 
panded. A frontally thin but transversely broad flange is developed 
mesially from the anterior margin of this bone. The primary 
slioulder girdle is largely covered but is well ossified. The pec- 
toral fin is situated at moderate height upon the anterior flank of 
the fish. Its dermal rays bifurcate; are not in their proximal part 
at least articulated; and seem to far exceed in number the radial 
elements. 

The preserved antero-ventral portion of the body is completely 
encased in heavy rhomboidal scales. These, however, break up into 
small plates near the origin of the anal fin and it may be that 
the caudal pedicle was unarmored. The central flank scales are 
about 3 times deeper than long but diminish in height both dorsally 
and ventrally. Considerable subdivision appears to have taken 
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place in the most distal antero-vcntral body part. The flank scales 
are widely imbricating. Their antero-dorsal angles are pn iced 
into stout pegs which are externally overlapped by the pro iiced 
antero-ventral angles of the dorsally luoceeding scales. These 
scutes are essentially smooth except for an occasional enameled 
tubercle. Heavy spinous ridge scales are developed ventrally. 

Remarks. With the single exception of Gyrodus macrophthal- 
mus ctibensis Gregory (1923) all of the numerous Pycnodontid 
fishes described from North America are based upon varyingly 
complete vomerine and splenial dentitions. These being generally 
disassociated, they offer slight insight into the breadth of structural 
variation within the group and any current attempt to decipher 
even taxonomic relationships is difficult. The dental characters of 
the associated vomerine and splenial plates of Mxcropycnodon kan- 
sasensis, however, appear to present a combination of features sep- 
arate from all previously described American Pycnodonts except 
possibly Gyronchus dumblci (Cope, 1892 and 1894). The latter 
form may ultimately prove to belong to the genus Micropycnodon 
but is for the present considered a distinct species because of its 
greater regularity of the tooth row arrangement and because of the 
absence of a broad untoothed area between the symphysis and the 
principal tooth row posteriorly as displayed by Micropycnodon 
kansasensis. 

The Pycnodontid fishes have been long recognized as a closely 
related group exhibiting marked variation of detail despite our 
still imperfect knowdedge of many major points in their structure. 
Mestrurus (Woodward, 1895, 1896, and 1917) is the most com- 
pletely described as regards the morphology of the head with a few 
features having been added from such European forms as Gyron- 
chuSy ProsemeteSy Gyrodus and Anomoeodus, Mia'opycnodon dif- 
fers in many respects from characters apparently held in common 
by all of these better known genera. Among these differences 
possessed by Micropycnodon effecting the present definition of the 
group may be noted the presence of a dermal, ornamented, and 
roofing portion of the sphenotic; the descending ventro-lateral pil- 
lar of the sphenotic which while articulating with the ascending 
wing of the parasphenoid does not reach the basipterygoid process j 
the posteriorly unkeeled venter of the braincase; and the non- 
fusion of the palato-quadrate with the ventral cranial basis. 

Tliese deep-bodied fishes of the family Pycnodontidae were orig- 
inally considered relatives of the Platysomidae. Later restudied by 
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Trac lir and followed by Woodward, an alternate thesis was de- 
veloi ‘i which postulated that the Pycnodont ancestors were to be 
found amon^ the deep-bodied and small-mouthed LepidotesAike 
Holosteans. The latter concept has never been realized and recently 
Westoll (1937, 1941) and Woodward (1939) abandoned it in favor 
of descent from deep-bodied Chrondrostcan stock through some 
^^Sub-Holostean^^ stage. 

Their conclusions, based upon comparative osteological criteria, 
are strengthened in those few pertinent characters displayed by the 
present parital specimen of Micropycnodon kansasen^is. These 
Chrondrostcan teaturc'^ are. namelv: the enlarged preoperculum 
which in retaining the essential nature of a cheek plate seems neces- 
sarily derived only from some condition similar to that suggested 
by the older genera Bobasatrania, Cleithrolepis and Aetheodontus; 
the development of the parasphenoid which is short but highly ex- 
panded in the posterior portion; and the persistence of a large inter- 
orbital fenestra. The supraoccipital crest; the ‘shortness of the otic 
crest; the slight depression of the posttemporal fossae; and the re- 
duction of the opercular apparatus following a probable anterior 
shifting of the branchial chamber seem to be changes in response 
to the deep-bodied modifications. The apparent absence of basi- 
sphenoid, and the form of the mesethmoid noted by Dyne (1939) as 
perhaps peculiar to Amphicentnim but noted also in this Pycno- 
dont, may possibly prove more common in deep-bodied fishes than 
now known. Such Holostcan-like clmractei's displayed by this 
Pycnodont as the loss of the maxillae after the reduction from firm 
posterior articulation with the preoperculum; the position of the 
foramina for the internal carotid and first efferent pseudobranchial 
arteries; the position of the basipterygoid processes; and the ab- 
sence of clavicles have been noted in other deep-bodied fishes of 
undoubted Chrondrostcan affinities (Westoll, 1941). In the light 
of the recent studies by Brough, Stensio, Westoll and others on the 
many “Sub-Holostean” lines of development these Holostean-like 
characters seem not unlikely explained as convergences. 

As regard phylogeny, the suggested similarity between the Pycno- 
dontid fishes and Bobasatrania, Cleithrolepis and Aetheodontus 
have been discussed by Woodward (1939). These genera, in part, 
have received some acceptance as Platysomid derivatives. Westoll 
(1941) called attention to the relationships of Dorypterus to Boba~ 
satrania and further postulated some affinity, however distant, be- 
tween Dorypterus and the Pycnodontid fishes. Some credence is 
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given the latter concept by the structure of the lower jaw of Micro- 
pycnodon with a posterior articular and a more anterior coronoid- 
like process which is suggestive of the secondary maxillary articu- 
lation in Dorypterns. Maxillae remain unknown in the Pycnodonts 
but conceivably some ligamentous connection with another part of 
the palato-quadrate. complex may have been retained. The desig- 
nation of a definite Pj^cnodont ancestor, However, seems premature. 
The details of Pycnodont morphology are still too imperfectly 
known. In addition, there is no assurance that all deep-bodied 
Chondrostean stock is of monophyletic origin (Moy -Thomas and 
Dyne, 1938). 
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PLATE VII 

Mkropycnodon kansasensis (Hibbard and Graffham) (KUMNH. No. 7090) 
Upper. Photograph of the entire preserved portions of the specimen from 
the Jeft .«»ide. Reproduction slightly more than X 

Lower. The preparation of the head from the right side* Reproduction 
slightly more than X %• 
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PLATE Vni 

M icfopyoiodoH k(fnsas( fisfs (Hjl)bjinl an»i (IratTliain) (Kl'MNH. No. 70IK)) 
Upi’KU. Crown view of thr le ft and rijjht vj»|(‘inal Loih's. Ib'production ap- 
l)rox. X 2M. 

Lower. Vinitral m('w of th(‘ 1( ft and rijrlit ^plcnial di>]>Iayiim tlio di>i>la(*(*d 
h'ft drntaiy. Kc'jtroduction a)>prox. X 2^4. 
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PLATE IX 

Micropycnodon kan.\as( (Hibbard and (IrafThain) (KrMXH. Xo. 1019F, 

Typi' Specimen) 

Fig. 1. Anterior part of skull with ilermal coverinj? nunovi d .showinij suture 
between frontals an<l dermethinoids. Reproduction approx. X Wn- 

Fig. 2. Anterior part of skull with voni(*r. Reproduction approx, x lb;- 
Fig. 3. Vomer with dental battery. Reproduction approx. X 3^’yi7. 

P'lG. 4. Disassociit('d >cales from the opercular n'^ion. Reproduction ap- 
prox. X Mj. 
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Kansas Plants New to Kansas Herbaria 

W. n, nORH, Depat tiiiont of Bofanv 

Abstilxct; Tlio following ton f‘pocio.'< an* listod as now rooords for Kan.sas; 
liotryrhium (lissrcturn hhorharis rostcllata Torr, Scirpuji occiflrJitalia 

(S. Walts) Chaso, Lf'vrs'ui U uticulnris Michx., Krylhroinum nmenrnrinm Kor., 
Larniiwi purpurcnm L., Physnmr'fm inifrmvdm (Rydb.) C. K. Sohnoidt'r. 
('hdi topappa (isl( s DC.. R/V/o//.v larvis (L) R.8.P., and Sf^Hrrio (/UihrllU'S 
Poir. 

Botrychium dissect tun Spreng. Two sperimens were found Octo- 
ber S, 1942, growing in wet. forest-covered bottoms along the Marais 
des ('ygnes river on the Hugh Whiteford ranch in Miami county. 
Subsequent searches in that area have not produced any additional 
specimens. This plant probably occurs in other places along the 
east edge of this state. It has been reported from Wyandotte 
county, but there is no specimen on file. It has been collected over 
an area extending from Maine and Virginia on the east to Minne- 
sota, Iowa and Missouri on the west. These specimens extend the 
distribution farther west than any previous collection in the plains 
states. 

Elocharis rostellata Torr. The first specimen of this plant was 
brought in from Meade County State Park by Doctor C. W. Hib- 
bard in 1942. In September of 1944 it was found in the margins of 
the artesian-fed pcnids and seepy places in several localities in that 
county. Other botanists have collected this plant in nearly all parts 
of the United States. The artesian spring-fed ponds provide an 
ideal place for this plant to grow and it should be found in other 
marshy places in Kansas. 

Scirpus occidentalis (S. Walts) (diase. This plant was found on 
September 16, 1944, growing in the sandy bottoms along the Cimar- 
ron riv(‘r in Meade county. It is so much like Scirpus vttUdus Vahl 
that it has probably been mistaken for N. validus and thus missed. 
This plant has been collected on all sides of Kansas and should be 
found in other parts of this state. 

Leersia lenticidaris Michx. On September 20, 1938, this plant 
was first found in wet oi)en places in the forest growth along the 
Marais des Cygnes river in Miami county, cast of P'ontana. It was 
collected in quantities in the same area on September 19, 1941. This 
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wet river bottom is an ideal habitat for this plant which grows only 
in such places. It has been collected from Minnesota, Missouri, 
Texas and states east to Indiana, Virginia and Florida. 

Erythronium amcricanum Ker. In May of 1940 this plant was 
found in Oklahoma just south of Cherokee county. In April of 
1941 it was collected in quantities in several places along Shoal 
creek in Cherokee county. This brings its range a little farther 
west than has been previously reported. It has been collected from 
Minnesota to Texas, and east to the Atlantic Ocean. As it thrives 
only in moist habitat such as exist in the Ozark region of Cherok(‘e 
county, it probably will not be collected very much farther west in 
this state. 

Lanium purpureum L. This plant has been growing in an open 
woods just east of Lawrence for the i)ast twenty-five years and 
probably longer. It was collected in (|uantities by IL L. McOregor 
on April 24, 1940. It has been collecte<l in fields and waste places 
from Mi>soiiri east to North ('arolina and Newfoundland. Here in 
Kansas it grows in a more sheltered place. 

Phy,socarpa intermedia (R>alb.) C. K. Schn(‘id(‘r. A f(‘W bun<*hes 
of this shrub are growing in the .<outh(‘a.'-t coriUT of Chcroki'e <*ounty 
in moi->t open tv'oods where it wa< collected on May 8, 194.‘k OtluT 
collector^ have found tlii- plant in Coloiado, North Dakota, Mis- 
souri and states ea^t to western New York. The Ozark region of 
southeast Kansa'^ provides an ideal haliitat for this plant. 

Chactopappa ast(roid(.^ DC. ('ollected on July 7, 19J7, in a dry, 
sandy cr(‘ek bed seven mile^ south\\e>t of Neode>lia in Wilson 
county. This plant grows in Missouri, Oklahoma, T(‘xas and north- 
ern ^Mexico and probably will be found in other phic(‘'< in Kansas. 

Bidens lacris fL) B.S.P. This plant ba'^ Ix'cn reported from Kan- 
sas by other authors. It was collected on Si*pteml)er IS, 1945, along 
a stream just below I.ake Larrabee in Meade county and should 
occur in wet meadows and .swampy plac(‘s in edher parts of this 
state, especially in the eastern jiart a^ it grows in similar habitats 
from Missouri east to Massachusetts and south to Texas. 

Senedo glabcllns Poir. Collectcal on May 7, 1943, along the high- 
w’ay in the Neosho river bottom just east of Chetopa in CJierokce 
county. There was a large colony made up of thousands of plants. 
I have not seen it in any other locality in Kansas, but it should be 
found elsewhere as other collectors have found it in Missouri, Okla- 
homa and in other states east to Florida and south to Mexico. 

This work was supported in part by a grant from the Graduate 
Research Fund of the University of Kansas. 
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Notes and Descriptions of Ainbrysus Stal With an Ac- 
count of the Life History of Ambrysus mormon Montd. 
(Heiniptera, Naucoridae) 

By ROBVHIT L. USINdEK, I’niYervity of Califoinia 

Abstract: The genus Ambrysus widely dL«tribiitcd in the temperate and 
tropical regions of the Western Hemisphere. AmbrysuJi mormon Montd. is 
the commonest species in the we^stern United States. It prefers quiet or slow 
moving water along the edges of streams. lOggs are laid on pebbles. The 
life liistory from egg to adult rec|uired 105 days at Davis, California. Di.s- 
tributional records are given for A. yiilchcUus Montd., pallididus Montd., and 
pudiews IStal. The following now .species are di^cribed; Ambrysus injuscatus, 
bnrbrri, cahgiu(tsus, jossatus, hungerjordi, woodburyi, bohartnrnm, cojii'cxua, 
luscus, bu(uoi, vfirlegalus, sonorensis, luuatus, luudbladi, hintoui, and run- 
duzeci. 

Ambrysus Stal is the type genus of the subfamily Ambrysinae 
Usinger. Its position within the subfamily and its relationship tc 
('ther Naucorids are discussed fully in an earlier paper (Usinger, 
1941). Ambrysus is one of the dominant groups of water bugs 
throughout the Sonoran and Neotropical regions of the Western 
Hemisphere. It occurs from Argentimi to Northern California and 
Wyoming but is replaced in tlie eastern half of the United States 
by the genus F(’locoris^ which pertains to the subfamily Naucorinae. 

The genus Afnbrys}(s includes about thirty described species. 
This number could be doubled on the basis of material which is 
now before me, but 1 have chosen a conservative course, electing to 
describe only very distinctive forms which, in most cases, are rej)- 
resented by long series of specimens. With the addition of sixteen 
new species at this time the genus bids fair to become the largest 
in the family, and Montandon's two revisions (1897 and 1909) are 
rendered practically useless. However, a complete revision of the 
group must await much needed basic research on the limits of varia- 
tion within such plastic groups as the si gnoreti -mormon complex. 
Without such a background it will be difficult to interpret the vari- 
ous degrees of differences seen in series of specimens from widely 
scattered localities. 
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A C K \ O W LKIM ; M K N TS 

So many persons have assist(‘d in the eourst' of my twcmty vears 
of work on the Xau(*ori(lae that it is (|uite impossible to expre>> my 
appre(‘iation individually. By far the largest eolleetion in the world 
is that aeeiimulated by Dr, H. H. Hun^i*rlord and hi> a>soeiates at 
the Snow Museum, University of Kansas. This eolleetion and the 
U. S. National ^luseum have been the ehief souna^s of material other 
than my own eolleetion. Dr. H. B. Himi^erford laaids the list of 
persons whose eneouragement and eodperation have helped so mueh 
in the eourse of the work. Dr. II. K. Hinton was my eompanion on 
a eolleeting trip to the Di>triet ot Temasealtejiee in Southern Mexico 
(luring May, ,fune and July. which n('tte(l .•'(‘veral thousand 

Naueorids representing twenty-one specie's, six genera, and tour dif- 
ferent Mibfamilies. Dr. O. Lundblad of the Naturhistori^ka Riks- 
museum in Stockholm kindly compaivd a ."('rii's ot doubt till forms 
W’ith Stal’s types. To these and other'- mentioned in tiu* course ol 
the present W’ork, I expre» sincere thank>. 

Afnhrffsus tuormon Montd. 

This is the commonest and ino<t wddi'ly distributtal >pecies in the 
Western United State>. I have collected .-pecim(‘n< from the typ(' 
locality, St. (leorge, Utah, which appcair to agn‘i‘ in every ri‘>pect 
w’ith speeimen> ironi the central valley^ and north coastal rc'gicms of 
California. To the north and ea.-t a .'-mailer and .--lightly darker 
form, hvidvmanm Montd., occurs in the warm water .'-tri'am.- Ilowing 
out from the hot springs of Yellowstone National Park. In Cali- 
fornia l(K*al forms have develop(*d in special r(‘-tricted habitats such 
as Clear Lake, Lake county, and Kagle I.ake, Lasscai county. 

Monnon occurs typically in streams with pebble bottoms. In 
California the Eel river in the north coastal redwood region, the 
American river in the Mother Lode foothill region and Putali creek 
in the Sacramento Valley otter perf(*ct conditions for this species. 
The bugs swim about amidst the pebldes, searching for their prey 
wdiich includes various aquatic larvae. TIu'y prefer (piiet or slow- 
moving w'ater along the edges ot streams, but may swim out into 
deeper water where tlie current is .swdft. 

Eggs are glued to tlie surface of pebbles. They an* laid by ovm- 
wintering females during the spring and early summer. They are 
suboval in form with a small buttonlike micropyle at the anterior 
end. When first laid they are creamy white in color. Aft(T about a 
week the color changes to gray and reddish eye spots can be seen 



UsinciEr: Descriptions of Ambrysus 


187 


th igh tile chorion as development progresses. Hatching occurred 
wiiiiin 47 to 52 days at Berkeley where it is cool during April, May 
and June and within 25 to 33 days at Davis where temperatures are 
much higher. Hatching occurs hy bursting a crescent shaped tear at 
the micropylar end of the egg. An embryonic membrane is cast in 
the process of emergence from the egg. 

The length of nymphal ins<ars was determined in the laboratory at 
Davis during May, June, and July. Average figures are given. 
First instar 13 days, ‘-econd 12 days, third 14 days, fourth 15 days, 
and fifth 22 days. Tlie various stages in the life history are illus- 
trated in Plate X. 

Ambriist(s pulchellns Montandon 

The tyjiical form of thi< ^pecie< wa^ collected in great numbers at 
Tejupilco, Temascaltepec, Mexico. It i^^ a very dark species with 
siibparallel -^ides and with a few punctures near the antero-lateral 
angles of the pronotuin and a few very superficial wrinkles anteriorly 
at center of disk in some specimens as noted by Champion. Other 
specimens have the above characters more pronounced and break 
down at least those characters used by ^Montandon in his key to 
separate this spe(‘ies from tutidiilus. Since my series is from much 
nearer the type locality of nitidulm (Guadalajara) than the type 
locality of pidchrllui< (Guatemala), an examination of the type of 
7 iitidulus in the light of present knowledge may synonymize the lat- 
ter sjiecies. 

Somewhat smaller and paler examples of pulchclhiti are at hand 
from Cochise county, Arizona, July 29, 1927, R. H. Reamer collector. 

Afnbrysus palUdulus Montandon 

Described as a variety of pidchellu.s by ^Montandon. In a fine 
series which must belong here, taken by J. O. Martin at Roosevelt, 
Texas, April 21, 1924, the color varies but the dilation of the embo- 
lium is distinctive so that it would seem to be a good species. 

Arnbrysus pudicus Stfil 

This species has been recorded from a wide area including most 
of the southwestern United States and Mexico. However, I have 
never seen a determined specimen in any collection which rightfully 
belongs here and have only been able to place the species by sending 
a number of doubtfully related forms to Dr. Lundblad for compari- 
son with StaPs type. One of these specimens proved to be ^‘the real 
pudicus and to agree fairly well with the type.'' (Lundblad, in litt.) 
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Dr. Hinton and I took a series of this species at Tejupilco. In my 
specimens the interocular space is scarcely, if at all, wider behind 
than the length of the head. I know it only from Mexico. 

Ambnjfius infuscatus Usinger, n. sp. 

Form broadly suboval, slightly attenuated posteriorly. Head very 
small, much less than half the width of pfonotum behind, 24::56, 
the interocular space narrower behind than length of head, 13:: 17, 
its sides subparallel, narrower anteriorly; disk impunctate except 
for a row of punctures along the inner margin of each eye. Labrum 
rounded a]>ically. Eyes moderately convex. Pronotum strongly 
transverse, over three times a^ broad as long on median line, the 
sides strongly dilated, antero-lateral angles very nearly right angles, 
lateral margins distinctly carinate, with long, de})ressed, medially 
directed, submarginal hairs; postero-lateral angles subrounded; disk 
>mooth, polished and impunctate except for a f(‘w scattered punctun*s 
laterally, rather evenly, moderately convex. Embolium smooth and 
impunctate except on inner api(*al third which is shagreeiu'd, with a 
deep longitudinal impression on inner basal half, the margin cari- 
nate with long depressed submarginal medially dire(‘te(i haii>, the 
margin subrectilinear at middle, strongly rounded subapically. Uon- 
nexivuni rather broadly exixised, the po>terior angl(‘s of ^egmcaits 
l)roduced into acute ^pine^. Venter broadly, longitudinally ele- 
vated at middle, the lir.-t two ^egment^ carinate. Posterior margins 
of meta.<terna irnnhiced into Mibrounded lobes. Anterior feunora less 
than two-thirds as broad a.'- long, 13::22. 

Color fulvous with obscure dark(*r brownish mark-* on head ami 
pronotum, scutellum and hemelytra infu^cati'd, the basal and outer 
two-thirds of embolium fulvous, corium sublaterally beyond em- 
bolium somewhat paler and membrane black. Bases of connexival 
segments darker, eyes brown to black and witli charact(*ri.-tic mark- 
ings of thoracic pleura and -sterna black. 

Size: Male, length, 8.6 mm.; width, o.rMnm. Fcanah*, length, 8.8 
mm.; width, 5.8 mm. 

Holotype, male, and allotype, female (California Academy of 
Sciences), Tejupilco, District of Temascaltepec, Mexico, June 15, 
1933, H. E. Hinton and R. L. U.-inger collectors. Thre(‘ female 
paratypes, same data as the type. 

Very close to parviceps Montd. and will run to that species in 
Montandon's key but uniformly darker, fulvous, the membrane 
black, concolorous, anterior margin of pronotum at middle not de- 
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pressed, the interoeular space subdepressed between moderately ele- 
vated eyes (eyes flattened in parviceps) and the sides of interoeular 
space more nearly parallel. First two abdominal segments beneath 
with subprominent, carinate tubercles at middle. 

Ambrysus barberi Usinger, n. sp. 

Oblong oval. Head slightly narrower, eyes included, than half 
width of pronotum behind, 27:: 58; interoeular space narrower be- 
hind than length of head, 15: :17.5, rather evenly narrowed apically, 
15:: 11, the inner margins of eyes scarcely concave; disk impunc- 
latc except for a row of punctures along inner margin of each eye. 
Labrum twice as broad as long, subrounded. Pronotum longer than 
head on median line, 20:: 17.5, almost three times as broad behind 
as long, 58::20. Antero-lateral angles scarcely more than right 
angles, lateral margins but feebly arcuate, the postero-lateral angles 
abruptly subtruncate; disk moderately, evenly elevated, impunc- 
tate, with fine transverse wrinkles anteriorly at center; laterally 
near the margins with a few large, ill-defined punctures. Embolia 
only moderately dilated, width, at this point, not so much greater 
than posterior width of pronotum, 67::58. Membrane reaching tip 
of abdomen and thus obscuring progressively more of connexivum 
apically. Connexivum rather broadly exposed, posterior angles of 
its segments sharp, but little produced, following well the curve of 
the abdomen. Posterior margin of metasternum roundly emargi- 
natc over posterior coxae, subangulately produced laterally. Front 
femora less than two-thirds as broad as long. 

Color testaceous, the eyes black, markings of head and pronotum 
brown to black, the sides of scutellum, commissure of clavus, corium 
at inner apex of emlx)lium and at middle of apical margin paler 
and basal *‘H of embolia yellow. Connexivum yellow, infuscated 
at the sutures. Beneath in great part yellow to light brown, the 
prosternum posteriorly, mesosternum and metasternum anteriorly 
darker. Legs tinged with green. 

Size: Male, length, 8.58 mm.; width (embolia), 5.58 mm. Fe- 
male, length, 9.16 mm.; width, 6.08 mm. 

Holotype, male, and allotype, female (U. S. National Museum) 
Victoria, Tampico, Mexico, December 10, 1909, F. C. Bishopp col- 
lector. Two female paratypes, same data as type. I am pleased 
to dedicate this species to Mr. H. G. Barber to whom I am indebted 
for many kindnesses during the past few years. 

Closest to pudicus Stal but considerably larger with the inter- 
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ocular space narrower behind than length of head aic h(‘ heml 
width, eyes included, only slightly less than halt widtli of 

pronotum behind, 27::5H. In the remaining members oi uie group 
with polished pronotum and impunctate disk, parricips ^dontd. has 
a much smaller head and broader pronotum with its sides more 
strongly arcuate and Montd. and lytdchclhis Montd. have a 

much larger head and the pronotum strongly narrowed beliimi. 

Ambrf/.sti.'i rali((inosf/,'< IVingcr. n. '‘P. 

Form compact oval, rather strongly conv(‘X above. Hea<l a little 
longer than width of interocular >pace l)(‘liind. lS::ir>. its greati’st 
width, eyes included, one-half the greatest width of pronotum. Innca* 
margins of eyes converging in front on all th(‘ir haiirth. siibreetiliiu'ar. 
Antenor margin distinctly surpa>sing li‘Vel of antca ior angh's of (‘ve.-. 
strongly rounded laterally, subrectilinear at middl(‘. I)i>k ratlu*r 
evenly and densely punctate throughout except narrowly on a?it(‘rior 
margin which is laintly rugose. Labruni transviTse, rounded api<*- 
ally. Subgenal plates >carcely produc(‘d. ju>t vi>il)h‘ from abovi*. 
Pronotum subecpial in haigth to lieatl on median line, tlu‘ di>k >ul)- 
flattened at middle, evenly, rather finely punctat(‘ throughout, the 
transverx* impression di'-tinct Imt not v(‘ry d(‘(‘p. Antero-latiaal 
angles feebly produced, sharp, <id(‘s straight ant(‘riorly, i)roadly 
rounded po'^teriorly and then very bri(*lly, oblicpicly truncate* at 
postero-lateral angles, the sides of pronotum minutely crenulate. 
Scutellum shagreened ce-- on the hemelytra. Hemelytra scarci'ly at- 
taining ap(‘X of abdomen, exposing a broad portion of coinicxivum on 
either side; emboliar margin abruptly but roundly angled ante*riorly, 
then feebly arcuate to posterior third where it is more* strongly 
rounded and then distinctly concavedy sinuate at apex. C'onnexival 
angles scarcedy j)roduced, little more than right angles (‘Xcept on the 
last .segment where they are distinctly, angulately j)rodu(‘ed. Pro- 
sternum moderately depressed and noncarinati* posteriorly, the* pro- 
pleura closely appressed to prosternum where they me(‘t over it. 

Color rather dull brown to black, the apical two-thirds of h(‘a<l, 
broad marginal areas of pronotum, basal two-thirds of embolia, com- 
missure of clavus, a small spot at middle of apical margin of ea<di 
corium and posterior portions of connexival segments somewhat 
paler, fuscotestaceous to testaceous. Kxtreme lodged margins of 
pronotum and embolia dark brown. Scutellum except at angles and 
remaining portions of hemelytra black. 

Size: Length, 8.7-9.8 mm.; width, 4.8-0.1 mm. 
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Holotypc, male, and allotype, female (California Academy of Sci- 
ences! Tejupilco, District of Temasealtepee, Mexico, June 18-21, 
1933, H. E. Hinton and R. L. Usinger. A series of paratypes taken 
at the same time and place as the holotype and allotype. This 
species was always taken in swift riffles of pebble-bottomed streams 
about Tejupilco. 

Allied to (fcayi Montd. and obneuratm Montd. but differs from the 
foiJ 'CT in the nonacuminate connexival angles and from the latter 
in the minutely crenulate pronotal margins. 

Ambry fiun fosmtiis Usinger, n. sp. 

I^longate oval, dull. Head longer than width of interocular space 
behind, 24::2(), less than half as wide, eyes included, as width of 
pronotum behind, 34: :77, subequal in length to pronotum on median 
line. Inner margins of eyes subparallel posteriorly, moderately con- 
verging anteriorly, iiroportion of anterior to posterior interocular 
widths, 14::2(). Anterior margin distinctly, an'uately produced be- 
fore* eyes. Disk with coarse scattered punctuies on middle of basal 
half, densely and finely punctate in the shallow de])ressions along 
inn(‘r margins of eye>. Elsewhere almost impunctate, with a very 
few irregular and very obscure fine punctures. Labrum twice as 
broad as long, subtriangular, the apex rounded. Pronotum only 
feebly convex, subflattened and even a little depressed anteriorly 
on eith(‘r side of center of disk. Disk coarsely punctate through- 
out, more finely so behind the rather ill-defined transverse impres- 
sion. Antero-lateral angles but little produced, blunt, sides feebly 
arcuate, fiiK’ly and very inconspicuously crenulate, the postero- 
lateral angles briefly, oblicjuely truncate, the posterior margin of 
pronotum feebly roundly produced over bases of hemelytra. Disk 
of scutellum very densely jmnetate with scattered granules inter- 
mixed. Hemelytra not (juite reaching apex of abdomen, exposing a 
wide area of connexivum on either side. Embolium only feebly di- 
lated, its margin more strongly arcuate on posterior half than an- 
teriorly where it is subrectilinear. With a very deep fossa extend- 
ing from base to beyond middle, widening and decreasing in depth 
posteriorly. Last 3 connexival angles very strongly produced, acu- 
minate, the margins very faintly crenulate, except suba})ically on 
last segment where there are a few small but distinct teeth. Pro- 
sternum sharply carinate anteriorly, abruptly depressed posteriorly 
with the carina persisting as an elevated line; the propleural plates 
not closely appressed to sternum where they meet above it. 
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Color fulvous, somewhat paler on front legs and prostethium with 
the pronotum testaceous behind the transverse impression. Labrum, 
scutellum and underside darker, brown. Hemelytra shagreened, 
dark fuscous or fusco-piceous except on outer margins of embolia. 
Connexivum ochraceous wdth the margins narrowdy fuscous. Eyes 
black. 

Size: Length, 12.9-13 mm.; width, 7.1-7.'2 mm. 

Holotype, female (Snow Museum, University of Kansas) Tena., 
Vicinity of Oriente, Ecuador, March 29, 1923, collected by F. X. 
Williams in a wide, rather shallow and exposed stream of running 
water at an elevation of 1,800 feet. Allotype, male, and one male 
and four female paratypes, same data as holotype. 

Allied to peruvianus Montd. but considerably larger and with the 
antero-lateral angles of pronotum only feebly produced, blunt, with 
a very deep fossa occupying more than half of the basal portion of 
the embolium at middle. 

Ambrysu,^ hungerjordi Usinger, n. sp. 

A small suboval species with punctate pronotum. Suboval in 
form but slightly attenuated posteriorly, surface polished. Head 
rather small, transverse, 23::15.5, slightly less than half the width 
of pronotum at ba<e; interocular space twice as broad at base as 
width of an eye, regularly narrowed anteriorly, 12: :9, and longer 
than broad at base, 15.5: :12, with a distinct fovea at anterior cor- 
ner of each eye and a slightly depres.'^ed row of punctures along the 
inner margin of each eye as well as a few scattered punctures medi- 
ally near base. Labrum almost twice as broad a> long, evenly 
rounded. Pronotum only moderately elevated, strongly transverse, 
being three times as broad as long on median line; anterior margin 
typically trisinuate, subtransver.se behind the eyes; antero-lateral 
angles a little less than right angles; lateral margins evenly arcuate, 
the postero-lateral angles abruptly rounded, disk distinctly punc- 
tate, even behind the moderately well-defined transverse impres- 
sion, conspicuously wrinkled at middle. Scutellum over twice as 
broad as long, 32:: 14, the sides feebly sinuate, .surface shagreened. 
Hemelytra excepting embolia anteriorly and laterally shagreened, 
the membrane clearly distinguishable from the corium. Embolium 
strongly expanded, coarsely and irregularly punctate anteriorly and 
laterally; width across embolia greater than width of pronotum be- 
hind, 57::49.5; lateral margin of corium evenly arcuate, forming a 
concave angle adjoining with corial margin which thenceforth fol- 
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lows an evenly, lightly rounded course exposing an ever decreasing 
connexival margin to apex but does not cover tip of genital segmenti 
Postero-lateral angles of connexival segments produced into short, 
acute spines which follow well the curve of the abdomen. Beneath 
rather densely, finely pilose; posterior margins of metastethia 
deeply, roundly cmarginate over coxae, then prolonged into long 
rounded lobes from whence they are obliquely rectilinear to lateral 
margins. Front femora over half as broad as long, 12:: 19. 

Color flavous on the head, pronotum and basal two-thirds of em- 
bolium with brown markings characteristic of the genus on the head. 
Eyes black. Rostrum fuscous. Pronotum with two brown spots 
anteriorly at middle, an obscure arcuate series of brown to black 
punctures behind each eye directed toward postero-lateral angles, 
and various scattered brown spots covering the disk behind the an- 
terior flavous region. The latter extends backward for a consider- 
able distance either side of the middle, before the testaceous to lu- 
teous band and within in the broad immaculate lateral areas. Else- 
where dark brown to black, the scutellum paler at center, along lat- 
eral margins and at apex; clavus narrowly flavous at base with an 
obsolete pale area medially at basal third, its commissure pale at 
apex; corium obscurely mottled with fusco-testaceous or tinged with 
olivaceous, appearing decidedly paler beyond apex of embolium 
within the lateral margin to membrane. Connexivum testaceous, 
with fuscous at inner basal region of each segment. Beneath in great 
part fuscous to testaceous, dark brown to black anteriorly on pro- 
stethium, posteriorly on prostemum scarcely reaching lateral mar- 
gins, on the mesosternum but not at all reaching the lateral margins 
and on the metastemum excepting the flavous posterior lobes, reach- 
ing the lateral margins. The base of each abdominal segment later- 
ally is black and the venter is inclined to be fulvous toward the 
middle. Legs testaceous to green, the tarsi black apically. 

Size: Male, length, 7.08mm.; width (embolium), 4.75mm. Fe- 
male, length, 7.92 mm.; width, 5.5 mm. 

Holotype, male, and allotype, female (Snow Museum, University 
of Kansas) San Antonio, Mexico, July 15, 1927, R. H. Beamer. A 
series of paratypes collected at the same place by both R. H. Beamer 
and P. A. Readio. v 

In addition to the topotypic series of 62 specimens, the following 
specimens exhibiting more or less variation in extent and intensity 
of color are before me: 24 specimens, Rio Mayo, Arroyo, San Ber- 
nardo, Sonora, Mexico, March 6, 1935, H. S. Gentry; 1 spec. Nova- 
13-1586 
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joa, Sonora, Mexico, MaroJi 5, 1930, Doris Wright; 1 spec, Agua 
Caliente, Lower Calif., Mexico, July 24, 1919, J. R. Slevin; 6 speci- 
meDS, TejupilcOf District of Teiiiascaltepec, Mexico, July 13, 1932, 
H. E. Hinton; and a series of several hundred specimens taken by 
myself at Tejupilco during June and July, 1933. 

Hungerfordi is not closely related to any previously described 
species. It will run to califomiem in JMontandon's key but cali- 
formats is yellowish to luteous in color and much more elongate 
with a narrower pronotum. Hungerfordi approaches ptidiats which, 
however, has a “shining and nearly impunctate pronotum the mar- 
gins of which are nearly straight.*’ It is a pleasure to dedicate this 
distinctive species to Dr. H. B. Hungerford. 

Ambry sus icoodburyi Usinger, n. sp. 

Male. Form suboval, slightly attenuated behind, the surface 
polished, especially on head and pronotum. Head broader, eyes 
included, than half the width of pronotum behind, 27::50; two- 
thirds as long as ^^ide; interocular >pace almost as broad behind as 
length of head, 17:: 18, much narrowed anteriorly, 17:: 12, the inner 
margins of eyes roundly converging apically ; disk punctate through- 
out, the punctures rather sparse and ill-defined anteriorly. Labrum 
twice as broad as long, rounded but slightly more produced than a 
semicircle. Pronotum scarcely shorter than head on median line, 
with a broad depression behind anterior margin at middle and 
lighter depressions within the lateral margins; disk clo>ely pun<‘- 
tured throughout but especially laterally with a few rows of con- 
spicuous wrinkles anteriorly at middle; behind transverse impres- 
sion very finely punctate and minutely longitudinally rugose; 
antero-lateral angles sharp, a little less than right angles, lateral 
angles feebly rounded anteriorly, more strongly so posteriorly. 
Scutellum twice as broad as long, the lateral margins sinuate, sur- 
face finely punctate, almost granular. Hemclytra shagrecned ex- 
cepting the outer anterior two-thirds of embolia which arc roughly 
indistinctly punctate. Emboliar margin moderately rounded, form- 
ing a slightly concave angle at apical junction with corial margin. 
Connexivum moderately exposed, particularly at middle, the hc- 
melytra equalling tip of abdomen. Posterior angles of connexival 
segments produced into short sharp angles but not conspicuous. 
Posterior margin of metasternum distinctly emarginatc over the 
posterior coxae, produced into a short subangular lobe. Front fe- 
mora two-thirds as broad as long. 
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Color fulvous, somewhat paler, testaceous on the interocular 
space excepting basally and medially where the characteristic brown 
markings are conspicuous. Pronotum paler laterally and just be- 
hind distinct transverse impression, with conspicuous brown spots 
except on the subtriangular central area. Basal two-thirds of em- 
bolium and connexival segments, except for fuscous bases, appen- 
dages and under side of head, testaceous. Eyes black, hemelytra 
excepting as above, fuscous to black. Under side in great part 
brown. 

Female larger and considerably paler, the tip of commissure of 
clavus, inner anterior angle and anterior margin at middle of corium 
testaceous. 

Size: Male, length, 7.83 mm.; width (embolium), 5 mm. Female, 
length, 8.83mm.; width (hemelytra slightly expanded), 6.33mm. 

Holotype, male, and allotype, female (California Academy of 
Sciences) Zion National Park, Utah, A. M. Woodbury collector. 
Two paratypes, same data as type. One paratype same locality 
as type. Sept., 1925; one, same but July 9, 1927, R. V. C.; one 
Moab, Utah, W. S. Gertsch; and one, Sunnyside, Nevada, C. T. 
Brues Hot Springs Expedition, 1930, species number 94. I col- 
lected an additional series of specimens in the run-off from a small 
spring a few feet from the banks of the Virgin river in Zion Can- 
yon, Utah, June, 1941. 

The paratypes exhibit unusual variation in size and coloration, one 
topotypic female being only 7.08 mm. long and 4.4 mm broad and 
having entirely dark brown to black hemelytra excepting on basal 
two-thirds of embolium. Another frequent variation from the above 
description is a marginal black band on the connexiva. 

Three specimens are at hand from Cave creek, Cochise county, 
Arizona, June 20. 1929, J. O. Martin collector, which differ only 
slightly from the type. In these the head is slightly narrower, being 
subequal or slightly narrower than half the width of pronotum be- 
hind. The pronotum is feebly depressed either side of the middle. 
The connexival angles are scarcely acute, the hemelytra are dark 
brown to black and the membrane exceeds the tip of the abdomen. 

Allied to hungerfordi but easily distinguished by the depressed 
median pronotal region and more generally punctate head. 

Ambrysus bohartorum Usinger, n. sp. 

Head one-half as broad, eyes included, as width of pronotum be- 
hind, two-thirds as long as wide; interocular space narrower behind 
than length of head, 17::20; inner margins of eyes subparallel on 
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basal half, then convergent to apex which is much narrower than 
base, 13:: 17; surface impunctate anteriorly with a transverse fovea 
near apex of each eye; irregularly, inconspicuously punctate basally 
and laterally. Labrum twice as broad as long, rounded. Pronotum 
as long on median line as width of interocular space behind; three 
and one-half times as broad as long, ^::17, the lateral margins 
broadly rounded; disk subdepressed within the lateral margins, 
strongly depressed laterally along distinct transverse impression; 
antero-Iateral angles almost right angles; surface distinctly but 
irregularly punctate, more closely so laterally, transversely wrinkled 
anteriorly at center. Embolia rather strongly dilated, width at this 
point one-fifth greater than pronotum behind. Connexivum broadly 
exposed, posterior angles of segments strongly produced, those of the 
fifth segment blunt. Posterior margin of metastemum emarginatc 
over posterior coxa, moderately produced and subrounded laterally 
and thence obliquely and slightly sinuately continued to margin. An- 
terior femora a little less than two-thirds as broad as long. 

Color green laterally, the eyes black, characteristic markings of 
head, hemelytra excepting basal two-thirds of cmbolium and a 
minute pale spot at center of apical margin of corium and bases of 
conne^cival segments dark brown to black. Scutelluin lighter brown, 
irregularly mottled, with testaceous basal angles and with black 
spots on base one-fifth of the total width from each lateral angle. 
Pronotum with very ill-defined fu.'^cous marks in the central area 
not forming any pattern other than the characteristic one. Beneath 
in great part brown, the appendages green. 

Size: Length, 9.16 mm.; width, 6.16 mm. 

Holotype, female. (California Academy of S<*iences) Austin creek, 
near Cazadero, Sonoma county, California, April 30, 1935, R. M. 
and G. E. Bohart collectors. Four paratypes, same data as the type. 

Near califomicus Montandon but suboval in form, the pronotum 
much broader and embolia more strongly dilated. Posterior angles 
of connexival segments except the last segment prolonged into long, 
acute spines slightly suggestive of small examples of mormon Montd. 
However, mormon is more elongate with the pronotum proportion- 
ately much narrower and with characteristic longitudinal markings 
which are wanting in bohartorum. 

Ambrystis convexus Usinger, n. sp. 

Elongate-oval, moderately convex, very densely, distinctly punc- 
tate above. Head transverse, 30:: 19, a little longer than width of 
interocular space behind, 19:: 17, the inner margins of eyes converge 
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ing anteriorly on all their length but subparallel on basal half, ratio 
of interocular width at base and apex, 18: :14; disk densely punctate 
except at extreme apical margin. Labrum twice as broad as long, 
rounded apically. Pronotum three times as broad at base as long 
on median line and equal in length to head; antero-lateral angles a 
little more acute than right angles but not sharp; sides strongly 
divergent, evenly feebly arcuate to postero-lateral angles which are 
broadly rounded and then feebly emarginate before base of corial 
margin; disk quite strongly elevated; sides uniformly, densely punc- 
tate throughout their length, disk distinctly wrinkled anteriorly at 
middle. Scutellum twice as broad as long, moderately convex. 
Hemelytra reaching just to apex of abdomen, commissure of clavus 
little more than half as long as scutellum; embolium moderately 
dilated, abruptly rounded at base, with sides regularly arcuate to 
apical fourth where they are more strongly rounded and convergent 
to point of joining with corium where a veiy feeble, concave angle 
is formed. Connexivum rather evenly exposed at least on second, 
third and fourth segments, the postero-lateral angles not acute, 
little more than right angles, except on fourth and fifth segments. 
Beneath with the venter rather strongly tumid longitudinally at 
middle, the first two segments feebly carinate. Front femora almost 
two-thirds as broad as long. 

Color testaceous with markings of head and pronotmu conspicu- 
ously fuscous. Scutellum dark fuscous except for pale apex. Hem- 
elytra largely pale fusco-testaceous, the claval commissure, three 
obscure longitudinal marks from apex of embolium to apex of corium 
one of which is marginal, apical third of embolium and membrane 
darker, fusco-ferrugineous to almost black; a pale spot at middle of 
apical margin of corium. Eyes and inner bases of connexival seg- 
ments black. Beneath in great part dark brown to black anteriorly, 
lighter brown posteriorly, the margins, underside of head, prosternal 
Carina and appendages ochraceous to fulvous. 

Size: Male, length, 8.75mm,; width (embolium), 5.58mm. Fe- 
male, length, 9.58mm.; width (embolium), 6mm. 

Holotype, male and allotype, female (California Academy of Sci- 
ences) Real de Arriba, District of Temascaltepec, Mexico, May 25, 
1933, H. E. Hinton and R. L. Usinger. A long series of paratypes, 
same data as the type. 

This was the commonest Naucorid at Real de Arriba and ranged 
from 6,000 ft. up to ''LaCumbre'' at 9,000 ft. where it was found in 
a small stream less than a foot ip width and only two inches in 
depth, flowing through a meadow. 
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Ambrysus conveocus, n. sp., is related to dilatm Montd. but is 
smaller, darker in color, with the postero-lateral angles of the pro- 
notum rather broadly rounded and the embolium more dilated. 
From hybrida Montd. it may be distinguished by its smaller eyes, 
the longer head which exceeds the width of interocular space behind, 
and w'hich, together with pronotal length on median line, is much 
more than half the width of pronotum beliind. It is much broader 
than viexicanm Montd. in which the pronotum is only two and one- 
half times as broad as long and the embolia are but little dilated. 

Ambrysus fxtscvs Usinger, n. sp. 

Oval in form, more narrowed posteriorly than anteriorly. Head 
transverse, 31::21, slightly longer than width of interocular space 
behind, one-half as broad as pronotum behind and scarcely longer 
than pronotum on median line; inner margins of eyes subparallel 
posteriorly, distinctly converging anteriorly, ratio of posterior to 
anterior width of interocular space 18:: 14; disk elevated at center, 
broadly depressed on either side near the eyes, the surface distinctly 
punctate except on extreme anterior margin. Labrum almost twice 
as broad as long, evenly rounded. Pronotum three times as broad 
as long, the disk strongly elevated within depressed lateral borders, 
with a distinct .depression before the anterior margin at middle; 
disk densely coarsely punctured except behind transverse impres- 
sions where the punctures are somewhat finer; coarsely wrinkled 
along entire median depression; antero-lateral angles slightly more 
than right angles but not sharp; sides evenly arcuate and strongly 
divergent to postero-lateral angles w’hich are suddenly rounded, 
minutely emarginate and thence feebly arcuate on posterior margin 
before base of clavus. Scutellum twice as broad as long, the sides 
scarcely sinuate, with a distinct transverse subbasal impression. 
Hemelytra almost or quite attaining apex of abdomen. Emboliar 
margin strongly, rather evenly arcuate, a little more strongly con- 
verging at edge of connexivurn, forming a distinct concave angle with 
corial margin. Claval commissure one-half as long as scutellum. 
Connexivurn moderately exposed. Postero-lateral angles little more 
than right angles, scarcely produced. Front femora three-fifths as 
broad as long. 

Color fuscous, the interspaces between markings of head and pro- 
notum and extreme anterior and lateral margins and posterior mar- 
gin behind transverse impression of pronotum, basal three-fourths of 
embolia, angles of scutellum and connexival segments except at inner 
bases paler, fusco-testaceous to testaceous. A number of very dis- 
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tinct small round plates forming the brown pattern on elevated disk 
of pronotum. Elsewhere on scutellum and hemelytra dark brown 
to black. Beneath in great part, smoky dark brown to black, the 
legs somewhat paler. 

Female distinctly more rounded in general outline than male, 
broader at emboliar level. 

Size: Male, length, 9.25 mm.; width (embolium), 5.59 mm. Fe- 
male, length 10.84 mm.; width (embolium), 6.5 mm. 

Holotype, male, and allotype, female (California Academy of 
Sciences) Real de Arriba, District of Temascaltepec, Mexico, July 
10, 1933, H. E. Hinton and R. L. Usinger. Thirteen paratypes, be- 
tween June 24 and July 10, 1933, same locality as the type. 

These bugs were not at all abundant. They were found very 
rarely in company with Ambrysm convexus and more commonly in 
the flume w^hich supplies water to the Rincon Mine just above Real 
de Arriba. 

A very distinct species related to convexus n. sp., diLatus Montd., 
and hybrida Montd. but differing from all of these in its darker 
coloration with concolorous corium and its broader pronotum and 
more strongly dilated embolia. 

A^ubrysus bvenoi Usinger, n. s]). 

Very evenly oblong-oval. Head transverse, 28.5:: 19, longer than 
width of interocular space behind, the ratio of interocular widths 
p^osteriorly and anteriorly, 17:: 12, the inner margins of eyes sub- 
parallel on basal half and strongly convergent on apical half ; inter- 
ocular space but little elevated at middle, slightly depressed near 
the eyes, the disk irregularly finely punctate except on anterior 
margin. Labrum strongly transverse, 8::3, rounded apically. Pro- 
notum as long as head on median line, twice as broad as head in- 
cluding eyes; rather evenly convex throughout, the disk irregularly 
punctured throughout and coarsely wrinkled anteriorly at middle; 
antero-lateral angles rather sharp, sides evenly arcuate, moderately 
dilated posteriorly; postero-lateral angles abruptly rounded, min- 
utely emarginate; posterior margin almost imperceptibly arcuate 
before base of clavus. Scutellum almost twice as broad as long 
with a sinuate transverse impression sub-basally; sides feebly sinu- 
ate; apex subacute. Hemelytra not quite reaching tip of abdomen; 
embolium only moderately dilated, its sides feebly arcuate except 
at extreme base and apical fourth, forming a small but distinct con- 
cave angle at junction with corial margin, less than one-third as 
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wide posteriorly as long, 9::31. Commissure of clavus approxi- 
mately one-half as long as scutellum. Connexivum broadly exposed, 
postero-lateral angles of second, third and fourth segments, moder- 
ately acutely produced. Front femora about three-fourths as broad 
as long. 

Color obscure fulvous to testaceous, the markings of head and pro- 
notum ill-defined, brown, the transverse impression fairly distinct, 
behind which the pronotum is testaceous. Scutellum reddish brown, 
paler at the angles. Hemelytra generally infuscated with numerous 
ill-defined paler spots on the clavus and corium, especially at inner 
apex of embolium and middle of apical corial margin. Embolium 
pale on basal three-fourths, membrane mottled, fusco-testaceous to 
darker. Connexivum yellow with segments darker ba.'<ally or sub- 
marginally. Eyes dark. Under side of body generally brown but 
paler laterally on abdominal segments with the legs fulvous. 

Size: Male, length, 8.92mm.; width (embolium), 5.25mm. Fe- 
male, length, 10.17 mm ; width (embolium) , 6.17 mm. 

Holotype, male (U. S. National Museum) Rio Grande, Brewster 
Co., Texas, June 13-17, 1908, Mitchell and Cusliman collectors. 
Allotype, female, and a male and female paratype, same data as 
type. There is also a female specimen from Neville Springs, Texas, 
Geo. M. Green' collection, w'hich may belong here although it differs 
in having a less strongly transverse labrum and in several other 
particulars. Likewise a female from the same series as the type 
is considerably darker in color and broader posteriorly. > 

The type bears an identification label “Ambrysus mexicanus 
Montd., Det. J. R. de la T. Bueno,” and it gives me great pleasure 
to dedicate this species to Mr. Bueno. Buenoi is perhaps closest to 
mexicanus but with the pronotum three times as broad as long, the 
head slightly longer than broad betw'een the eyes in back, and the 
connexival angles very shortly but acutely produced. 

Ambrysus variegatus Usinger, n. .sp. 

Elongate oval, the head broad, pronotal margins feebly arcuate, 
not strongly dilated posteriorly, connexival segments with angles 
sharp but scarcely produced. 

Head strongly transverse, 41:: 26, only slightly longer than width 
of interocular space behind, 26: :24, the interocular space with sides 
subparallel on posterior two-thirds, converging anteriorly, the ratio 
of posterior to anterior width, 24:: 19; disk but little elevated, de- 
pressed on either side near inner margins of eyes, where it is more 
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coarsely punctate than elsewhere. Labrum twice as broad as long, 
evenly rounded anteriorly. Pronotum almost twice as broad post- 
eriorly as width of head including eyes, 79: :41; longer than head on 
median line, 30:: 26; and distinctly less than three times as broad 
as long; antero-lateral angles much less than a right angle but only 
subacute, extending beyond level of middle of eyes; sides feebly 
sinuate anteriorly, then slightly arcuate to postero-lateral angles 
which are suddenly rounded and then minutely emarginate before 
straight posterior margin; disk rather strongly, evenly convex, punc- 
tate throughout and anteriorly transversely wrinkled at middle. 
Scutellum a little more than twice as broad as long, moderately, 
evenly elevated. Hemelytra not quite attaining tip of abdomen, 
commissure of clavus two-thirds as long as scutellum; emboliar 
margin moderately, evenly dilated, three and one-half times as long 
as greatest width, forming a slightly concave angle at junction with 
corial margin. Connexivum with angles little more than right angles, 
scarcely produced. Front femora a little less than two-thirds as 
broad as long. 

Color yellow, the markings of head and pronotum distinct, brown, 
the scutellum dark fuscous except at angles and longitudinally along 
middle. Hemelytra fuscous to black with clavus yellow transversely 
at base, along sutures, commissure and broadly at middle ; the em- 
bolium yellow on basal two-thirds; corium with an obscure pale 
spot near inner apical angle of embolium and an elongate spot at 
middle of apical margin, these spots on either side anteriorly diver- 
gent. The corium may be paler submarginally and near the clavus. 
Membrane small, black. Connexivum yellow, fuscous at the base 
of each segment within clear margin. Beneath in great part yellow 
the venter fulvous margined with fuscous. 

Size: Male, length, 12,84 mm.; width (embolium), 7.25 mm. Fe- 
male, length, 13.4 mm.; width (embolium), 7.9 mm. 

Holotype, male (California Academy of Sciences) West of Car- 
tago, Costa Rica, C. A., 4,700 ft., June 10, 1932, B. S. Kaiser. Allo- 
type, female, (California Academy of Sciences) near Santa Maria 
Dota, Costa Rica, C. A., 5,000 ft., June 23, 1932, B. S. Kaiser. 
Paratypes, 16 specimens from West or South of Cartago, near Santa 
Maria Dota, and near Tajar, Costa Rica, June 10-23, 1932, B. S. 
Kaiser, and 4 specimens, San Jose, Costa Rica, June and July, 1931, 
Heinrich Schmidt, from Dr. H. B. Hungerford. 

Near bergi Montd. but with the antero-lateral angles not so con- 
spicuously sharp, the length of head and pronotum together much 
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greater than half the width of pronotum beliind, 55: :40. The heme- 
lytral margin shallowy, angulately sinuate at apex of embolium. 
Variegatus is superficially very similar to guttatipennis St&l in 
wdiich, however, the head is obviously smaller, less than half the 
width of pronotum behind, the embolium strongly rounded at base, 
and the general form slightly broader. 

I have a series of 8 .'specimens from Mexico which average 
smaller in size with the head as broad or broader than in the Costa 
Rica specimens and with the pronotal margins more nearly parallel. 
1 have not assigned a name to this Mexican series because all ol 
the characters break down wlien compared with the variable Costa 
Rica series. 


Ambrysus sonoreiisis Usinger, n. sp. 

Oval, widest a little behind middle. Embolia strongly rounded 
posteriorly, connexival angles strongly produced, sharp. . Connex- 
ival margins finely serrate. Color very dark, the markings black, 
the under side yellowish with the logs highly polished. 

Head broad, 47::29, the interocular space almost as broad be- 
hind as length of head, 28::29, strongly narrowed anteriorly, par- 
ticularly on anterior lialf, ratio of posterior to anterior widths, 
28::22; disk irregularly punctate throughout, more strongly so in 
the submarginal deprcs>ion.s which are slightly convergent poster- 
iorly, thus parting from the inner margins of eyes toward the base 
of head. Labrum twice as broad as long. Pronotum almost twice 
as broad posteriorly a> width of head, 92::47, a little more than 
two and one-half times as broad as long, 92::35, considerably 
longer than head on median line, 35::29; antero-lateral angles a 
little less than right angles, sharp; sides narrowly carinate, feebly 
arcuate; postero-lateral angles subtruncate, the posterior margin 
straight or almost imperceptibly arcuate; disk strongly elevated, 
subdepressed at middle and laterally before margins; surface punc- 
tate throughout, transversely wrinkled anteriorly at middle, ru- 
gosely punctate on depressed sides; transverse impression very 
superficial. Scutellum over twice as broad as long, its sides 
wrinkled transversely to tlie direction of the margins. Hemelytra 
attaining tip of abdomen; commissure of clavus two-thirds as long 
as scutellum ; embolium moderately strongly dilated, three times as 
long as greatest width, its margin rather evenly rounded at middle, 
more strongly so narrowly at base and on posterior fourth, margin 
feebly sinuate at apex of embolium. Connexivum with postero- 
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lateral angles acutely produced, margins finely evenly serrate. 
Front femora two-thirds as broad as long. 

Color mostly black above, the head paler, ochraceous to fulvous 
except for characteristic brown markings and an anteriorly widen- 
ing marking with pale center on either side of central longitudinal 
markings, as well as two semicircular markings anterior to these, 
black. Labrum pale on basal half. Rostrum black. Pronotum 
with characteristic markings of the genus very prominent, conspic- 
uously yellow at center and on lateral margins posteriorly. Testa- 
ceous just behind black transveise impression but dark brown along 
entire posterior margin. Sides narrowdy ferrugineous. Scutellum 
with pale margins and angles as well as a longitudinal line at mid- 
dle. Hemelytra wdth ill-defined light brown spots on coria near 
inner posterior angles of embolia, basal two-thirds of embolia yel- 
low. Connexivum brown, black at the suture^, and yellowish near 
corial margin. Beneath in great part yellow' to fulvous, the legs 
highly polished and curiously variegately streaked with black, 
brow’n, gray, and yellow. 

Size: Male, length, 13.2 mm.; width (embolia), 9 mm. 

Holotype, male, (California Academy of Sciences) San Bernardo, 
Rio Mayo, State of Sonora, Mexico, March 2, 1935, H. S. Gentry 
collector. 

This species is not to be confused with any species knowm to me. 
It belongs to the signoreti group but differs from all of its relatives 
in color and in the serrate connexival margins. 

Ambrysus lunatus Usinger, n. sp. 

Elongate, oval, widest behind middle and rather strongly nar- 
row’^ed anteriorly. Embolia strongly dilated, connexival angles 
strongly, acutely produced. Color pattern distinct, the coria each 
with a conspicuous anteriorly divergent vitta from middle of an- 
terior margin. 

Head transverse, 35:: 24, a little longer than width of interocular 
space behind, 24:: 21; inner margins of eyes converging both anter- 
iorly and posteriorly, the widths posteriorly, just before middle, and 
at apex, 21: : 22: : 18; disk rather regularly punctate at middle, more 
coarsely and irregularly so in lateral subdepressed areas. Labrum 
a little less than twice as broad as long, subtriangular in outline, the 
apex rounded. Pronotum a little less than twice as broad as head 
including eyes, three times as broad as long and subequal in length 
to head on median line. Antero-lateral angles a little less than right 
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angles, subacute; sides feebly arcuate, the postero-lateral angles 
abruptly rounded; disk moderately elevated, slightly depressed be- 
hind eyes and anteriorly at middle where it is strongly transversely 
wrinkled; transverse impression sinuate either side of the middle; 
surface conspicuously punctate throughout. Scutelluiu twice as 
broad as long, its sides sinuate, apex subacute, commissure of clavus 
two-thirds the length of scutellum. Hemelytra almost attaining 
tip of abdomen; embolium strongly dilated, especially at base and 
on posterior two-thirds, three times as long as broad, its margin 
scarcely concavely angled at junction with corial margin. Con- 
nexivum with postero-lateral angles strongly posteriorly produced, 
acute. Front femora a little less than two-thrids as broad as long, 

Color yellowish testaceous, the characteristic markings of head 
and pronotum distinct, brown as is the scutellum at middle. Heme- 
lytra fuscous, the corium with a broad testaceous spot near inner 
apex of embolium projecting inwardly and anteriorly and with an- 
teriorly divergent vittae from middle of apical margins of coria not 
quite touching the median spots. Elsewdiere with inner apical an- 
gles of coria, the commissure of the clavus and the claval bases a*^ 
well as along inner margin and broadly at middle of clavus pale. 
Embolia yellow on basal two-thirds. Membrane almost black with 
an obscure pale mottled area near middle. Connexivum yellow, the 
bases of segments black Beneath generally yellow, the venter ful- 
vous, the apices of tibiae brown and tip of rostrum black. Eyes 
silvery black. 

Size: Male, length, 10.84 min.; width (embolia), 7 mm. Female, 
length, 12 mm.; width (embolia), 7.42 mm. 

Holotype, male, and allotype, female (Snow Museum, University 
of Kansas) Tom Greene county, Texas, July 15, 1928, R. H. 
Beamer collector. Paratypes: 4 specimens, same data as type; a 
long series from Eddy county. New Mexico, July 9-12, 1927, R. H. 
Beamer; Ft. Stockton, Texas, July 5, 1917, H. H. Knight; Kerr 
county, Texas, July 21, 1928, Jack Beamer; and Roosevelt, Texas, 
April 21, 1924, J. O. Martin collector. 

In the series of paratypes, the Ft. Stockton series in particular is 
very much paler than the others. In some cases a submarginal pale 
area extends posteriorly from the apical margin of the embolium, 
adding to the distinctive coloration of this species. Also tlie brown 
discal spot of scutellum may be divided longitudinally at middle. 
This species is quite distinct from any species known to me. It 
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is perhaps closest related to mormon Montd. with the same narrow 
pronotum but differs greatly from this species in color and other 
characters. 

Ambrysus lundbladi Usinger, n. sp. 

Elongate-oval, widest slightly behind middle. Pronotum twice 
as broad as head including eyes. Embolium moderately strongly 
dilated. Connexival angles sharply produced posteriorly. Color 
pattern distinctive. 

Head transverse, 38:: 24, a little longer than width of interocular 
space behind, 24::22; inner margins of eyes subparallel or slightly 
converging posteriorly on posterior two-thirds, distinctly converg- 
ing anteriorly, the ratio of basal to apical width, 22:: 17, disk ir- 
regularly, distinctly punctate, especially on lateral subdepressed 
areas. Labrum twice as broad as long, apically rounded. Pro- 
notum twice as broad as head including eyes, scarcely longer than 
head on median line and a little less than three times as broad as 
long; antero-lateral angles a little less than right angles, acute; 
sides moderately arcuate; postero-lateral angles abruptly rounded, 
the posterior margin feebly sinuate laterally, very slightly produced 
posteriorly over bases of clavi; disk moderately evenly convex, 
transversely wrinkled but scarcely depressed anteriorly at center, 
distinctly, irregularly punctate throughout. Scutellum twice as broad 
as long; disk slightly elevated, sides sinuate, the apex subacute. 
Homely tra attaining tip of abdomen; commissure of clavus two- 
thirds as long as scutellum; embolium rather strongly dilated, the 
margin a little more strongly rounded at base and at level of mar- 
gin of connexivum ; forming a small concave angle at point of junc- 
tion with corial margin; over three times as long as broad, 43:: 13. 
Connexivum broadly exposed, the postero-lateral angles of seg- 
ments distinctly, posteriorly produced, acute. Front femora two- 
thirds as broad as long. 

Color yellowish testaceous, the characteristic markings of head 
and pronotum distinct, brown, scutellum and hemelytra dark brown 
except for testaceous markings subbasally at sides, apically and 
longitudinally at middle of scutellum, transversely at base, on com- 
missure, on sutures at margins and broadly at middle of clavus, on 
basal % of embolium and corium near inner apex of embolium, 
at middle of apical margin, as well as laterally near margin and at 
inner apical angle of apical margin. The markings at middle of 
apical margins of coria diverge anteriorly, reaching the pale spots 
at inner apices of embolia, corium light brown submarginally be- 
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yond embolium. Connexivuni ochraceous with fuscous spots at 
bases of segments within narrow testaceous margin. Beneath in 
great part yellow, the venter and legs more fulvous. Eyes black. 

Size: Female, length, 12.09 mm.; width (embolia), 7.66 mm. 

Holotype, female, (California Academy of Sciences) State of 
Morelos, Mexico, May 30, 1897, Koebele collection. 

Similar in size and shape to ochraceua Montd. from Bolivia but 
with a distinct color pattern and with the posterior angles of the 
connexival segments moderately prolonged posteriorly, sharp. 
Named after Dr. O. Lundblad who kindly compared this and other 
Naucorids with types in the Naturhistoriska Riksmuseuin, Stock- 
holm. 

There is a male specimen before me from the U. S. National Mu- 
seum which is very much faded and badly eaten by museum |H*sts. 
It bears Montandon’s label ^^Ambrysus ochrncettii Montd., var. 
1909’’ and is from ^‘Mexico.” 

A unique female before me from San Jose di*l Sacare, C/halate- 
nango, El Salvador, C. A., March 14, 1927, R. A. Stirton. may like- 
wise belong here although its color markings are darker, black 
rather than brown, its head is a little larger and the subgenital 
plate is a littje differently shaped apically. A series of specimens 
will be necessary to place this correctly. 

Ainbrysiis foni Usinger, n. sj). 

Oblong-oval, moderately convex, the head half as broad as prono- 
tum behind, embolium moderately dilated, connexival angles not 
produced. 

Head transverse, 34::21, slightly longer tlian interocular space 
behind, 21:. T9, the interocular space .subparallel on posterior two- 
thirds, converging anteriorly, the ratio of posterior to anterior 
width, 19:: 14; disk scarcely elevated at middle, irregularly finely 
punctate except for anterior impunctate margin and lateral suIkIc- 
pressed areas near eyes which are more densely, coarsely punctate. 
Labrum over twice as broad as long, rounded apically. Pronotuin 
a little less than twice as broad as head including eyes; scarcely 
longer than head on median line and three times as broad as long; 
disk evenly elevated, scarcely depressed at middle, irregularly punc- 
tate throughout and transversely wrinkled anteriorly at middle; 
antero-lateral angles a little less than right angles but not sharp, 
sides only feebly arcuate, the postero-lateral angles abruptly 
rounded; posterior margin feebly sinuate laterally where it extends 
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Very slightly posteriorly over bases of clavi. Scutellum a little more 
than twice as broad as long, its sides feebly sinuate, its apex sub- 
acute. Hemelytra reaching tip of abdomen; embolium moderately 
strongly dilated posteriorly, rather evenly arcuate beyond abruptly 
rounded base; a little more than three times as long as greatest 
width, forming a distinct concave angle at junction with corial mar- 
gin; commissure of clavus two-thirds as long as scutellum. Connex- 
ivum with postero-latcral angles a little less than right angles, espe- 
cially posteriorly, but not sharp. Front femora almost two-thirds 
as broad as long. 

Color yellowish ochracoous, the chara(‘teristic markings of head 
and pronotum distinct, brown, the scutellum, except angles and a 
median longitudinal line, clavus except basally, on commissure and 
along sutures especially at middle, embolium on apical fifth, corium 
except near inner apex of embolium, middle of apical margin and 
more or less submarginally behind embolium, membrane and inner 
bases of connexival segments dark fu^cous to black. Beneath in 
great part yellow with light brown markings on meso and meta- 
stema and the venter brownish with the bases of the segments later- 
ally black. Eyes black. 

The female is broader posteriorly, being less narrowed along con- 
nexival margins. 

Size: Male, length, lO.Of) mm.; width (embolium), 6.09 mm. Fe- 
male, length, 11.25 nmi.; width ( connexivum ) , 6.58 mm. 

Holotype, male and allotype, female (California Academy of Sci- 
ences) Tejupilco, District of Temascaltepee, Mexico, June 30, 1933. 
A series of paratypes, same locality as type, June 15, 1932, and a 
series of paratypes, same locality as the type, June 15-20, 1933, H. 
E. Hinton and R. L. Usinger and one specimen, July 13, 1932, H. E. 
Hinton collector. 

Very near mexicaniis Montd. but with a much larger head and 
broader pronotum. The allotype was compared with Montandon’s 
type and found to be different. 

A7nbrysifs vanduzeei Usinger, n. sp. 

Oblong-oval with the head broad, pronotum but little dilated 
posteriorly, connexival segments sharply angled but scarcely pro- 
duced posteriorly. Female genital plate tremendously prolonged 
posteriorly, extending well beyond tip of abdomen. 

Head transverse, 28:: 19, longer than posterior width of inter- 
ocular space, 19:: 15, its surface distinctly punctate ppsteriorly and 
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on slight depressions laterally near inner margins of eyes; ratio of 
posterior to anterior widths of interocular space, 15:: 11, the inner 
margins of eyes subparallel or slightly anteriorly convergent on 
posterior half and more strongly so anteriorly; eyes with a faint 
suggestion of lateral lobes. Labrum not quite twice as broad as 
long, rounded apically. Pronotum less than twice as broad poster- 
iorly as head including eyes, 52::28, almost three times as broad as 
long and much less broad than twice length of he%d and pronotum 
together; antero-lateral angles subacute, a little more than right 
angles; sides only feebly arcuate, not strongly dilated posteriorly; 
postero-lateral angles rather abruptly, roundly angled; disk rather 
evenly, moderately convex, densely punctate, especially laterally, 
and distinctly, transversely wrinkled anteriorly at center. Scutellum 
twice as broad as long, its sides sinuate and its apex subacute. Com- 
missure of clavu<? over one-half as long as scutellum, 11: :18. Heme- 
lytra exceeding tip of abdomen in the male, the emboliar margin 
rather evenly arcuate, moderately dilated, strongly roundly converg- 
ing posteriorly and forming a distinct concave angle with corial 
margin; three times as long as greatest width, distinctly punctate 
laterally on basal two-thirds. Connexivum with the postero-lateral 
angles sharp but scarcely produced, almost right angles with a few 
very long hairs on margin^. Beneath wuth the venter broadly ele- 
vated longitudinally at middle, carinate on basal two segments. 
Front femora three-fifths as broad as long. 

Color yellowish testaceous, the characteristic markings of head 
and pronotum more or less distinct, brown. Scutellum brownish 
except for pale angles and narrowly along sides and often longitudi- 
nally at middle. Hemelytra brown with the basal two-thirds of 
embolium, more or les^s on cla\us, claval commissure, and coriu: i 
usually at inner angles of embolium and middle of apical margin, 
pale testaceous. Connexivum testaceous, more or less infuscated. 
Beneath rather uniformly ochraceous, the venter brownish, its mar- 
gin often black. Prolongation of female genital plate fulvous. Eyes 
black, distinctly margined with yellow along inner sides and some- 
times posteriorly as well. 

Females with the sixth visible ventrite longer than broad, 20: :16, 
its sides abruptly narrowed at basal third and extending backward 
oneffourth of its length beyond level of apices of pleurites, rounded 
at apex. 

Size: Male, length, 8.42 mm.; width (embolium), 5.25 mm. Fe- 
male, length, 10.42 mm.; width (embolium), 6.09 mm. 
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Holotypc, male and allotype, female (California Academy of 
Sciences) Mulege, Baja California, May 14, 1921, E. P. Van Duzee. 
A series of paratypes, same data as type. 

There is a single specimen in the U. S. National Museum, P. R. 
Uhler collection, labeled ^'San Ramundo, Lower Calif., Mex., Chas. 
D. Haines, April 1889.’' 

This species will run to hybrida Montd. but has a much longer 
head and pronotum than in that species and differs from all of the 
specie> known to me in the tremendously prolonged sixth visible 
sternite in the female. 


14—1586 
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Abstract: Tho woi^hls of the prosencophalon, th(‘ rnosoncophalon, tho cero- 
l>rlluni an(J I ho iiK'dulla, expi ossod as percmtaKt's of I ho rntiro brain weight 
have bc'en assembled, for the frog, chicken (both newly hatched and adult), 
albino rat, turtle, cat (fetal, newborn and adidt), dog and man. 

The n'lative wc'ights of the prosencephalon increase with the incn'asc' in 
complexity of the animal, the relative weights of the mesencephalon decrease 
and the relative wtdghts of th(' medulla decrease in the higher forms but this 
change is not cpiite so regular as in the first two jiarts of th(' brain. The 
percentage weights of the cerebellum are the most irregular. 

The weights of the spinal cords, expressed as percentage'^ of the total brain 
wc'ight show a general dc'crease from (he lowc'r animals up to man. This 
does not apply to the adult chicken, and the turtle cord. The turtle cord is 
120 percc'nt of the weight of the turtle brain. 

Th(' n'lative weights of the prosencephalon and the percentage weights of 
th(' cord illustrate' very well the cephalization of the nervous system in this 
small group of animals. 

D URINC} the latter part of the last century and the early years 
of the present century, there has been a marked change in the 
methods of studying the brain and also in the emphasis on the 
basic units of morphological structure. Before this time, the brain 
was thought of as a series of segmental parts, each with its func- 
tions, and more or less united with the parts anterior and posterior 
to it. The “American School of Neurology”, as it has been called 
by Herrick (1943), has revolutionized the approach to the study of 
the brain, both human and comparative, by the substitution of the 
longitudinally arranged functional divisions, in place of the former 
segmental, or developmental, units. This change has been brought 
about to a very large degree by Herrick's first paper on “The 
cranial and first spinal nerves of Menidia” published in 1899, and 
by a long scries of subsequent papers. This new method is, with- 
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out doubt, the host luethod for studyinj? the structure of tlie brain, 
but it is difficult to get quantitative measurements of these tracts 
without long and tedious methods. The study of the segmental 
divisions does give some idea of the changes in proportions in the 
brains in different groups of animals. It may be impossible to 
differentiate quantitatively between the frontal lobe of a male or 
a female brain, or to distinguish these lobes in a white or a colored 
brain, as has been stated by Mall (19011), yet there are very sig- 
nificant and very instrii<*tive differences between the various major 
divisions of the brains of different species of animals. 

Detailed studies of the quantitative ^tructure of some of thes - 
brains have already been published (see references), but it seemeil 
best to collect them together for more adetpiate comparisons. This 
summary does not mean that these studies are completed, for this 
is merely a beginning and many more studies of the relative pro- 
portions of tl:e major divisions of the brains of various species of 
animals are needed to complete the picture. In addition to these 
studies of the gross divisions of the brain, we nee<l more (plant it a- 
tive studies of the layers of the brain, the dinuaisions and relativ(‘ 
weights of the tracts and nuclei and otlua* finer details of brain 
structure studied by means of (piantitative methods. Xtairology 
for some time has been a descriptive science and more reiamtly it 
has entered the experimental fadd and the n(‘xt advance* should Ix' 
a more exact or statistical study of the various parts of the brain. 

The w(‘ight of tin* entin* brain in man and also in many animals 
has been determined many times and no attempt will be made to 
review this very voluminous literature. There is a much smaller 
number of studies on the weights of the various parts or divisions 
of the brain, either human or comparative*, and an (‘ven '^mailer 
number of weights of the spinal cord. Tlu* meag(‘rness of the 
weights of the cord may be due in part, at least, to the arduou- 
task of removing all of the cord from a vertebrate animal. 

One of the earlier studies on the weights of the parts of the brain 
was made by Marshall in 1892. The knowledge tliat we have to 
day of the quantitative anatomy of the nervous system of (he al- 
bino rat is due largely to the lead(*rship of U. H. Donaldson, in 
1909 he assembled the then known (luantitative data on tlu* growth 
of the brain and in subseejuent years publisluxl a seri(‘s of papers on 
the quantitative anatomy of the nervous system. In 1924 la* again 
gathered the results of his work and that of many oth<‘rs in a very 
(•(unplete quantitative description of the various systems of the 
albino rat. 
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In the work of Dunn (1921 and 1926) wc have an excellent de- 
scription of the quantitative growtli changes in the human brain 
during the fetal period. Stewart (1918) has studied the weights of 
the parts of the brain in the rat, both in control and in experimental 
animals. Mall (1909) has studied the various measurements of 
the frontal lobe of the human brain and has published a series of 
weights of the cerebellum in both white and colored males and 
females. Ellis (1920) has reviewed the earlier literature on the 
growth of th(‘ cerebellum and has reported the changes in the 
cerebellum with advanced age. The careful a(*curate work of 
Craigie (1924, 1925, and 1931) and Drummond (1944) on the vas- 
cular supply of various parts of the brain must not be omitted 
from the list of quantitative studies on the nervous system. More 
studies like the preceding are needed and also studies on the finer 
details of the brain, like that of Sugita (1917) on the thickness of 
the (‘ortex of the albino rat, and Suitsu (1920) on the growth of 
the corpus callosum of the rat. 

Parts of the Brain 

Unfortunately there liave been some differen(*es in the methods 
of dividing the brain for these quantitative studies, but still the 
relative weights of most of the major divisions can be compared, 
for most of the animals. 

The weights of the prosencephalon, the mesencephalon, the cere- 
bellum, and the medulla expressed as percentages of the entire 


Table 1. Weights of the jiarts of the brain and of the spinal cord as 
percentages of the lota! brain weight 



Prosen- 

cephalon 

Mesen- 

cephalon 

Cere- 

bellum 

Medulla 

Spinal 

cord 

Frogs (Rana pipiens) 

i 50.. > 

24.0 

t. . . . 

t25.5 

46.39 

Chickens, newly hatched 

adults 

48.81 

,55.29 

27.38 

21.75 

14.29 

13.90 

9.52 

9.84 

19.05 

89.73 

Rat, albino (Donaldson) 

60.48 

* 

14.23 

1 

♦19.29 

36.14 

Turtles (Chrysemys elegans) . . . 

67.5 

11.7 

5.2 

15.7 

120.22 

Cats, early fetuses 

new born 

adult males 

5.3.79 
83.04 

74.79 

24.55 

5.27 

4.07 

5.05 

5.72 

14.39 

16.61 

6.10 

6.57 

19.12 

8.29 

22.41 

Dogs, males 

82.54 

2.67 

9.60 

5.19 

18.77 

Man (Donaldson) 

87.29 

* 

10.58 

*1.95 

1.91 

(’^farshaU) 

187.19 

t 

10.76 

2.06 

(Mall) 


13.40 








f — Cerebellum and medulla weighed togother. 

* — Mesencephalon and medulla weighed together. 

J — Weight of mesencephalon included with prosencephalon weight. 



214 


The Univers^ity Science Bitllktin 


brain weight are given in table 1. The source of the data for each 
type of brain is given in the first column together with the species 
of the animal. Those without any reference were described by the 
author. The data for the albino rat brains were computed from 
the weights in grams given by Donaldson (lf)24) for his older rats. 
The last column of this table shows the weight of the spinal cord 
as a percentage of the brain weight. The brains of the frogs, 
chickens, turtles, cats, and dogs were all dissected by the same 
person and the method was as uniform as possible. In the study 
of the brains of the cats and the dogs, more than these parts were 
weighed but the smaller subdivisions are not given here, for this 
is an attempt to show the changes in the same major divisions of 
the brain in the various species of animals. 

The olfactory bulbs, the telencephalon and the dienceidmlon were 
all weighed together, or the ^um of these divisions is given as the 
weight of the prosencephalon. The separation between the mesen- 
cephalon and the caudal end of the dicncephalon was made by an 
incision starting just anterior to the anterior corpora quadrigemina 
on the dorsum of the brain and (‘merging interiorly just posterior to 
the mammillary bodies and the stalk of the hypophysis. This in- 
cision was probably the most difficult to make in a constant man- 
ner. All of these dissections w(‘re mad(’ by the saim* person and 
this should hel]) to insure a slightly more constant result. Th(‘ cere- 
bellum was removed by cutting the cerebellar peduncles on a h'vel 
with the upper margins of the walls of the mc'dulla. Thus the 
weight of the pons is included with that of th(* medulla. The con- 
stricted isthmus rhombencephali is a most (‘xcell(‘nt. landmark for 
the separation of the mesencephalon and nu'dulla. The nu‘dulla and 
(‘ord were divided at the level of the occipital condyl(‘s. The h(‘ad 
was cut from the body by an incision passing as close as po.^sible to 
the occipital condyles thus dividing the cord from the medulla at 
the level of the ro(jts of the first spinal nerve. In the frogs tlu* 
(‘crebellum was so small that it was not separat(‘d from the medulla 
and the two were weighed together. 

The data on the rat brains give no perc(‘ntages for the mesen- 
cephalon, for the mesencephalon and the m(‘dulla were weighed to- 
gether, and listed as brain stem. The data for the human l)rain as 
taken from Donaldson's data (1909) likewise includes the weight of 
the midbrain with that of the medulla. Marshall (1892) has in- 
cluded the weight of the midbrain witli that of the prosencephalon. 
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The only part of the data given by Mall (1!)09) which would fit in 
with the percentages given here was that for the cerebellum. 

The (lata were arranged to show the increasing percentage weight.s 
of the prosencephalon in the adult animals. The prosencephalon 
increases from about half of the total brain weight in the frog to a 
little over 87 percent of the total brain weight in man, or the 
prosencephalon in man is 72.()7 percent greater in relative weight 
than that of the frog. 

The meM'ncephalon decreases in relative weight in th(*se adult 
forms. From the frog to man the mescncei)halon decreases 88.88 
percent. The newly hatched chick and the early fetal cat arc the 
only forms with a relatively larger ?ne.«encephalon than that of the 
frog, and in both of these the relative weight of the mesen(‘ephalon 
decreases with age, as shown in the earlier pajicrs (Latimer, 1925 
and 1938), so that the percentages of the mesencephalon form a 
scries decreasing with the developnu'nt of the animal. 

The cerebellum varies from 5.2 percent of the weight of the brain 
in the turtle to a ma.ximum of 14.39 percent in the adult cats. It 
has been shown that there is a certain correlation between the 
growth of the cerebellum and the musculature in the postnatal de- 
velopment of the chicken (Latimer, 1925) and if we compare the 
relative size of the cerebellum and the relative weight of the muscu- 
lature in those adult forms for which the weight of the musculature 
is known, we will find an interesting relationship. We have the 
weights of the musculature for the cat (Latimer, 1944), the rat 
(.Jackson and Lowrey, 1912) and man (Scammon, 1933). The mus- 
cles of the cat form 50 percent of the weight of the body and the 
relative weight of the cerebellum is 14.39 percent of the brain 
weight ; in the rat the muscles form 45.4 percent of the body weight 
and the cerehellum, 14.23 percent of the brain weight and in man 
(he muscles form from 40 to 45 percent of the body weight and the 
cerebellum forms but 10.67 percent of the total brain weight. Of 
course there should be more forms available to make definite con- 
clusions, but from these data it would appear that there is a rela- 
tionship between relative weights of the muscles and the cerebel- 
lum. It would appear that with a relatively greater amount of 
muscles a relatively larger cerebellum is necessary. The disparity 
between the percentage weights of the cerebellum in the dog and 
the cat is interesting. One would think them about equal in activity 
and muscular development. The difference may be explained, in 
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part at least, by tlie relatively greater weight of the prosencephalon. 
Unfortunately there are no known data on the weights of the inus- 
(Tilature in the dog. 

In his study of some of the parts of the brain, Mall (1909) has 
given the weights in grams for the cerebellum in several wliite and 
black males and in 22 black females. He did not study these sta- 
tistically but we have determined the averages, the coefficients of va- 
riation and the significant differences for these absolute weights ami 
for a smaller number of percentage weights, and these are shown 
in table 2. The percentages were calculated from his data. The 
smaller number of percentages is due to the failure to give the total 
brain weight for all of liis specimens. The difference of 0.80 be- 
tween the cerebellar weights in the white and black males of course 
is not significant. The difference of 8.75 between the weights of 
the cerebellum in the black males and femah's is statistically sig- 
nificant. A study of the weights of these cerel)elli as percentages 
of the total brain weight likewi'-e shows no significant difference 
between these percentages in the male< of the two grouiV' but there 
is a probably significant difference of 2 15 for the p(‘rcentag(*s of 

Tahi.k 2 Avoraj?(' 0 (‘r(*brll:ir wt'ights. roonicirnts of x.m.ition and si^^nifnant 
difToit'Uco^ from tho original data of Mall, for m.di s (\V M ), 

black malo^ (B M ) and bla( k iVnialc^ (B F ). 



XlMBEK Ot 

\\ « nw Hoiu’it 

UMlt of 

'^iKnifu ant 


in Kniins 

\ in ition 

(lifT Ti'in 

W. M. 

3‘> 

ir>« 82 * 1 no 

JO 80 


0 

8^1 

0 80 

B M 

.54 

104 78 ^ 1 02 

10 l>8 

=*- 

0 

70 

3 7.5 

B. F. 

22. 

1.54 11 ^ 2 21 

AveruKo 

perrentaKf* 

0 8.5 

1 

1 

-kz 

1 

04 


W. M. 

2fi. 

12 40 ^ 0 IS 

1 

10 78 


1 

02 

0 00,3 

B. M. 

41 

12 11 0 10 

12 30 


0 

•n 

•> 1 ■: 

B. F. 

14. 

13 08 * 0 20 

' 10 70 

■* 

0 

11 

Z 1 } 


the cerebellum in the two sexes of the black race. The number of 
cases is not very large but these figures do show that in the black 
race the male cerebellum is statistically heavier in ab.solute weight 
than the female cerebellum, and also that the female cerebellum 
probably forms a larger part of the total brain weight. 

The coefficients of variation for all of these weighks, both the 
w’eights in grams and the percentage weights are remarkably simi- 
lar, and they are fairly low, indicating a rather low degree of vari- 
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ability. There is not the difference between the coefficients for the 
absolute weights and the percentage weights which one usually 
finds. The lowest coefficient is that for the weight in grains of the 
cerebellum in the black females, and the highest is for the percent- 
age weights of the black male cerebellum. This maximum co- 
efficient is but 1.25 times the smallest coefficient. The average of 
the three coefficients f(jr the absolute weights is 10.47 and that for 
the three coefficients for the percentages is larger or 11.30. The 
percentage weights of the parts of the dog brain were also more 
variable than the absolute weights (Latimer, 1942). 

A most excellent study by Larsell and von Berthelsdorf (1941) 
shows that there is a very definite relationship between the surface 
areas of the divisions of the ansiform lobe of the cerebellum and 
the weights of the musculature of the fore, and the hind limbs in 
six species of mammals. 

Table 1 shows the medulla of the rat as heavier than any of the 
other forms but thi"' weight includes the weight of the mesence- 
phalon, small though it may be. In the frog, the cerebellum and 
medulla were weighed together. The medulla of the turtle is pos- 
sibly the greatest in relative weight and the medulla of man forms 
the smallest proportion of the brain weight. The postnatal growth 
of the chicken medulla follows the increase in total body w^eight 
very closely. The percentages for the cat show that in the fetal 
period, the medulla decreases from 16 to 6 percent of the brain 
weight. There is less change in the postnatal period than in the 
fetal period. We have no data for the changes in the postnatal 
growth of the cat nervous system, but there is little change between 
the percentage weight of the medulla at birth and in the adult cat. 

The cephalization, or the increase in the relative size of the pro- 
sencephalon, in this small series of animals, has been shown above. 
The development of the suprasegmental parts of the brain, or the 
relative weights of the prosencephalon and the cerebellum taken 
together, show even lietter the changes in these brains. The weight 
of the diencephalon is included with that of the hemispheres in the 
weight of the prosencephalon in all of these animals. If it W’ere 
listed with the brain stem it would change the results but slightly. 
The increase in the percentages of the suprasegmental parts of tl^e 
brains is as follows: frog, 50.5; adult chicken, 69.19; turtle, 72.70; 
rat, 80.71; adult cat, 89.19; dog, 92.14; man, according to Donald- 
son’s data, 97.87, and man according to the data given by Marshall, 
97.95 percent. The entire brain stem, or the mesencephalon and 
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the inediilla together, shows a eorresponding deerease from 49.5 
percent in the frog to 1.95 pereent in man. In this series, based on 
suprasegmental percentage weights, the turtle falls into what is 
probably its proper sequence, or between the chicken and the albino 
rat, rather than the place it has in table 1, whi(‘h is based on the 
relative size of the prosen<*ephalon alone^ 

In the chicken, the suprasegmental parts increase from bJI.lO to 
69.19 between hatching and maturity. In the cat, the percentages 
are 58.84 in the early fetus; 88.76 in the newborn kitten, and 89.18 
in the adult cat. These percentages as well as the more detailed 
data in table 1, show the prosencephalon and the suprasegmental 
parts of the brain are relatively heavica- in the better devel()|x*d 
animals. 

These percentage changes in the four parts of the brain are shown 
graphically in figure 1. Thi> shows very ch'arly the relative in- 
crease in the prosencephalon (1 in figure 1 ) in these various spi'cies 
of animals. The relatively smaller proportion of the prosencephalon 
in the young of the* chicken and of the cat are well shown in this 
figure. The corresponding decrease in the relative size of tlu* adult 
mesencephalon (2 in figure 1) is well '-hown and also the relatively 
larger mesencephalon in the young of th(‘ chi(‘k(‘n and the cat. The 
medulla (4 in figure 1) decreases also in n^lative weight with in- 
crease in complexity ot the animal form, but this change* is not so 
regular. With the exception of the turtle. th(‘ cer(‘bellum is th(‘ 
least variable in the adult forms. 

Spinal ('ord 

The last column of table 1 shows the weight (»f th(‘ spinal coni (‘X- 
pre.ssed as a percentage of the weight of the brain. 'Fhere is inon* 
variation in the>e percentages than in any of the otliiT columns. 
They range from 1.9 percent of the brain weight for the human 
cord to 120 percent for th(‘ cord of the turtle. For the rat, the cat, 
the dog, and man there is a perfect invers(‘ ratio between tlie rela- 
tive size of the prosencephalon and the relative weight of the cord. 
If the ptTcentage weights of the pro.M*ncephalon and tin* spinal cord 
are compared in these four species, we find that the prosencephalon 
is 1.84 times the weight of the cord in the rat; .‘{..‘14 times, in the 
cat; 4.40, in the dog and 45.70 times the weight of tlic cord in man. 
Thus there is shown the cephalization of the nervous system, not 
only in the increase in the relative weight of the prosencephalon, 
as described above, but in the relatively greater weight of tlie entire 
brain compared to that of the spinal cord. 
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Kk;. 1. Tlu' we ight" of the four majoi (iivl^ions of thr brain >hown a? 
IX'iccntagr^ of the total brain W(‘ight. 1, roprcK‘nl.s the percentage we'ight 
of the proir»('ncei)halon ; 2, the mesencephalon; 3, the cerebellum and 
4, the medulla. The' numerical values of the jarcentages shown graph- 
ically h(*re are' given in table 1. 


The relatively lu'avv (‘ord in the turtle may possibly be explained 
by the powerful niuseulature necessary for moving the heavy shell, 
tof»:ether with the relatively undeveloped brain. The relatively large 
eord in the ehieken is unexpected. As a rule the chicken is thought 
to be more highly developed than the frog. The prosencephalon of 
the ehieken is but slightly heavier than that of the frog (1.09 times 
greater) but tlu' eord is nearly twice the relative weight of the cord 



Fu;. 2. The weights of the spinal cord expressed as percentages of the brain 
weight are shown graphically. The numerical values of these percentages are 
given in table 1. 
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of the frog (1.93 times). Does this perhaps mean that there are 
many more, and also more complicated, reflex a(‘tivities in the 
chicken which are centered in the cord? 

These weights of the cord, shown as percentages of the brain 
weight, are represented graphically in figure 2. This figure does 
not present the regular and (‘onsistent cUuuges shown in the pr(‘- 
ceding figure, especially for the percentages of the forebrain. If 
the percentages of the cord in the adult chicken and the turtle are 
omitted, then there is a fairly regular decrease in the weight of the 
cord, compared to the total brain weight. 

Summary 

The weights of the prosencephalon, the mesen(*epbalon, the cere- 
bellum and the medulla, expressed as percentages of the entire brain 
weight have been a^sembled, for the frog, chicken (both newly 
hatched and adult), albino rat, turtle, cat (fetal, m*wborn and 
adult), dog and man. 

The relative weights of the prosen<‘ephalon increase' with the in- 
crease in complexity of the animal, the relative weight^ of tin' 
mesencephalon decrease and the relative weights of the medulla 
decrease in the higher forms but this change is not (juite so ri'gular 
as in the first two parts of the brain. The ix*n*entagc weights of 
the cerebellum are the most irregular. 

The weights of the spinal cords, expressed as perc'entage^ of the 
total brain weight show a general decrease from the lower animaU 
up to man. This doe< not apply to the a<lult chicken and the turtle 
cord. The turtle cord is 120 percent of the weight of the turtle 
brain. 

The relative weights of the pro.senccphalon and the perci'iitagc' 
weights of the cord illustrate very well the cephalization of the 
nervous system in this small group of animals. 
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The Skeleton of the Lizard Xenosaurus grandis (Gray) 

By SHIRLEY BARROWS Mid HOBART M. SMITH 

Abstract: The skeleton of the lisard Xenotaunu grandit (Giay) is studied 
in detsil. As s result of the study, the validity of the family Xcmobacriimb is 
confirmed. Its closest relatives are in the family ANatnuAR. Otoliths and pal- 
pebral bones are reported for hsards. 


INTRODUCTION 

A lthough a few scattered notes on the osteology of Xeno- 
saurus Peters have appeared (as in Cope, 1900, and Camp, 
1923) , in the 90 years since the genus was made l^own (first species 
described in 1856), the skeleton has received little attention and 
has never been fully described. In view of the strange appearance 
of the animal this lack of knowledge probably is to be attributed 
to the scarcity of specimens. Prior to 1937 very few specimens had 
been collected. I^hat year, however. Doctor Edward H. Taylor 
discovered a locally in Veracruz at which the species is abundant, 
and numerous specimens were obtained. During parts of 1938 and 
1939, the junior author secured about a hundred specimens of the 
species during tenure of the Walter Rathbone Bacon Travelling 
^holarship of the Smithsonian Institution. The present study is 
based upon a few specimens of that series and certain ones of the 
Taylor series. 

Fossil remains of Xenomvnu are unknown, and its origin can 
be detwmined only by the indications afforded by tiie morpholi^ 
of the living species. Until recently only one species, XeMtmtna 
grandU (Gray) was known (pi. 11, figs. 1, 2) ; it has been recorded 
fitom a small area near Oriiaba in cratral western Veracruz, Mmdco 
(Cuautiapan, Cdrdoba, Huanusco, Orizaba), and from “Tehuante- 
pei^'» In 1941 Stuart described a very closely rriated 

X. raekhand, known frwn Chiapas and Chiatouiria, iriiidi 

( 227 ) 
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differs, at least externally, (Mily in minor scale characters. These 
two are the only species Imown in tiie genus. 

No known genera are closely allied to Xenoaaunts. Its species 
resemble superficially certain members of the family Xantusiidae 
(as for instance species of Lepidophyma) , but there is no close re- 
lationship between them. As concluded by Gilmore (1928) the true 
relationship is with the superfamily Anguioidea, to which belong 
the families Helodermidae, Anguidae and Anniellidae. The extent 
of the relationship with the Helodermidae has been a subject of 
some conjecture; and it has been suggested that Xenoaaurua is 
more closely related to that family than to any others now known. 
Whatever may be the extent of tliis relationship, it has generally 
been the custom to assign Xenoaaurua to a family of its own. 

The object of this study has been the description of the skeleton 
of this hitherto poorly known species; to reestimate its taxonomic 
(especially family) ranking; and to evaluate its relationship to 
other groups of the superfamily Anguioidea. 

MATERIALS 

Five specimens of Xenoaaurtu gnmdia, from the E. H. Taylor- 
H. M. Smith collection, obtained at Cuautlapan, Veracrus, furnished 
the basis for the present study. One entire specimen had already 
been skeletonised by the use of dermestids; another was stained 
with toluidine Uue (specific for cartilage), and alisarin red (specific 
for calcitun of bone and cartilage). Two skulls were cleaned and 
disarticulated by boiling in dilute (.1%) sodium hydroxide for ten 
minutes. One skull, after preliminary removal of the bulk of the 
muscles, was stained for cartilage only with toluidine blue. The 
remaining portions of the specimens were reserved for dissections. 

One mounted skeleton of Helodenm auapectum from Arisona, in 
the University of Rochester collection, and several skeletons of 
various species of gerrhonotine lizards, including OerrhonoHu tm- 
irioatua Wi^mann, O. coenUeua Wiegmann, O. graminem Wieg- 
mann, and O. lioeephalva Wiegmann, have been available for direct 
ctunparisons with Xenoaawrua. 

For informaticm supplementary to that revealed by these speci- 
mens we have found most useful the articles by Camp (1923), 
Gilmore (1928) and Shufeldt (1890). 

Since we have made no attempt at a complete study of the soft 
parts of Xenoaaurua, we have depended on the worics of DeBeer 
(1987), DuBois (1943), Gilmore (1928), Watldnson (1908), and 
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Young (1942) for naming auch features as tlie nerve and blood 
vessel foramina, and certain other parts associated with the skeleton. 
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CRANIUM 

For convenience of treatment the cranium is considered apart 
from the lower jaw. The former is treated in two sections, the 
(1) bony cranium and (2) cartilaginous cranium. 


Bony Cbanium 

Kve unpaired bones (premaxilla, frontal, parietal, otoccipital 
and sphenoid) are present in the cranium; the otoccipital and 
sphenoid are fused in old adults, separate in juveniles and young 
adults. (Pis. XII, XIII.) Eighteen paired bones occur (nasals, 
maxUlae, septomaxillae, prefrontals, lacrimals, palpebrals, jugals, 
postorbitofrontals, squamosals, tabulares, quadrates, preyomers, 
palatines, pterygoids, ectopterygoids, epipterygoids, columellae and 
otolittis), in addition to 2 pterygoid sesamoids, and about 20 sclero- 
tic bones in each orbit making up each sclerotic nng. m total 
number of bones is 41 excluding the sclerotics and sesamoids, about 

88 witii them. 

PremaxiUa: The premaxilla is a single median bone articulati^ 
with the prevomer, septomaxilla, maMlla, na^, an ^ ° 

anterodorsal view it is an elongate tnangular tone 
at thotip of the skull, and its sides sharply indented at 

from each other and from the end of the “ 

Utoral view the anterior tip is blunt while the postenor two-thirds 
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fonns an obtuse curve. The exterior is covered by coiissified osteo* 
derms except a tiiin smooth border above the teeth. A shaip pos- 
terior tip overlaps a similar tip on the frontal. The maxilla articu- 
lates with the premaxilla along its lateral border as far back as the 
posterior indentation. From this point to the posterior extremity 
the bone is bordered by the nasals. 

On the ventral side, at the point of the- first indentation a shelf 
(palatal process) protrudes posteriorly, forming the extreme an- 
terior floor of the skull. In the center on the ventral side of the 
shelf is a blunt, knobbed, sometimes bilobed, incisive process pro- 
jecting ventrally. A sharp median ridge extends from the posterior 
point of the bone forward to the palatal process. Nine pleurodont 
teeth are present; the bases of the teeth are pierced by small fora- 
mina. Seven labial foramina are visible externally at about the 
level of the bases of the teeth; these foramina terminate the su- 
perior premaxillary canals which radiate from a pair of larger 
foramina on the internal face of the bone dorsal to the palatal 
processes; four labial foramina are connected with the right in- 
ternal foramen, and three with the left. Immediately below the 
posterior foramina of the superior premaxillary canal are the open- 
ings of the small inferior maxillary canals, which terminate ven- 
trally on either side of the incisive process. 

In the articulated skull the premaxilla is narrowly separated 
from the frontal (by contact of the nasals) in dorsal aspect, while 
in ventral aspect it is narrowly in contact with the frontal. 

Nosolsi The nasals are paired, dorsal roofing bones articulating 
with the premaxilla, maxilla, frontal, septomaxilla, prefrontal and 
with each other. They form a small portion of the border of the 
external nares posteromedially. The dorsal surface is covered with 
osteoderms except for a median anterior projection extending under 
the premaxilla and not visible in dorsal view of the articulated 
skull. 

Viewed separately in dorsal or ventral aspect the nasal appears 
roughly rectangular with a pointed projection at its posterior end 
overlapping the frontal, and another at the anterior end underlying 
the premaxilla. In the skull the medial side of the bone is placed 
at a 30* angle with the adjacent edge of the opposite nasal. The 
bones articulate with each other along their median borders at a 
point % the distance from their anterior ends; anteriorly they are 
Berated from each other by a posterior projection of the pre- 
maxilla and posteriorly by a smaller anterior projecti(m of the 
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frontal* The nasal articulates witti the maxilla and the extension 
of the prefrontal underlying the maxilla along the anterior two- 
thirds of its lateral border, and with the frontal posteriorly. 

In ventral view, the pointed projection under the premaxilla is 
seen to extend ventrad from the general level of the remainder of 
the bone, and barely to reach the level of the dorsal surface of the 
anterior end of the septomaxilla; the median edge of this process 
is straight and involves % of the median length of the bone. Pos- 
terior to this straight edge, the rough protuberance for articulation 
with the other nasal is seen. The actual articulation is not visible 
ventrally in the articulated skull, as it is covered by a junction of 
the frontal and the premaxilla. Posterior to this protuberance the 
bone is concealed by the frontal, in ventral view. 

The exposed ventral surface of the nasal forms the dorsal roof of 
the nasal capsule. It is accordingly smooth and has a median longi- 
tudinal shallow concavity, the median and lateral edges of which 
are slightly elevated. 

Frontal: An unpaired median element articulating with the 
postorbitofrontal, parietal, nasal, premaxilla and prefrontal. 

It is a roughly triangular bone with a narrow, elongate forward 
apex separating the orbits from each other. Its dorsal surface, 
where exposed, is covered by coossified osteoderms. The posterior 
base of the triangle, nearly straight, forms a suture along its entire 
length with the parietal. The lateral wings slightly overlap the post- 
orbitofrontal and fit into a notch in the latter bone. About % of 
its total lateral margin borders the orbit in front of the postorbito- 
frontal. A suture with the prefrontal occupies most of the lateral 
border anterior to the middle of the frontal (measured along the 
median line). The pointed posterior ends of the nasals overlie 
the entire anterior margin of the frontal save for a very narrow 
median tip which underlies the premaxilla. The frontal is slightly 
overlapped by all bones which contact it anteriorly. 

On the ventral surface (pi. 14, fig. 4) a rounded ridge borders the 
posterolateral margins. Anterior to a point just back of the p(B*tion 
bordering the prefrontal, the ridges become sharper and more elevated 
and enclose a conspicuous, narrow, longitudinal median groove ex- 
panding somewhat anteriorly. The ridges become narrow (laterally 
compressed) anteriorly and are continuous with the prefrontal to 
form the anterior (internal) border of the orbit. 

Parietal: A single bone articulating with the frontal, postorbito- 
frontal, tabulare, squamosal, and otoccipital. It is extensive, quad- 



The Univebsity Soibhob StnuumM 


rangular with concave sides, and forms the median posterodoraal 
roof of the cranium. Most of its dorsal surface is roughened by 
numerous coossified osteoderms, but these markedly decrease in 
prominence toward the lateral edges of the bone and disappear 
entirely in two semicircular regions on the posterior border. Near 
the anterior end of the bone at the midline is the parietal (“pineal” 
auct.) foramen. The lateral concave edges*bound the supratemporal 
fossa along its entire median border. The anterolateral projection 
very slightly overlies the postorbitofrontal, sharing subequally with 
the posterolateral corner of the frontal a notch in the medial edge of 
the postorbitofrontal. The posterolateral projection curves slightly 
ventrad as it articulates with the minute tabulare along its postero- 
lateral border, with the squamosal immediately posterior to the 
supratemporal fossa, and with the occipital at its extreme posterior 
tip. The posterior edge is concave and free, while the anterior edge 
forms a nearly straight suture with the frontal. 

The ventral surface of the parietal (PI. XIV, fig. 5) possesses four 
obtuse ridges. Two of them, the anterior ridges, converge posteriorly 
from the anterolateral projections, merge on the median line about 
% the distance from the anterior margin, and continue as a median 
ridge to the posterior border. The posterior ridges are lower, con- 
verge anteriorly from the posterolateral projections and meet the 
anterior ridges a short distance in front of the latter’s union, or in 
other words at a point equidistant from the anterior and posterior 
borders. The epipterygoids and anterolateral dorsal processes of 
the otoccipital nearly contact the parietal at the point of tmion of 
the anterior and posterior ridges. A middorsal anterior projection 
of the otoccipital likewise nearly contacts the parietal at the point 
of union of the anterior ridges. 

MaxiUa: This is a paired bone articulating with the jugal, premax- 
illa, prefrontal, nasal, lacrimal, ectopterygoid, palatine, prevomer, and 
septomaxilla. The maxilla forms the major part of the upper jaw 
and is its chief dentigerous bone. It is elongate, tapers slightly at 
its posterior end and has a large triangular dorsal (nasal) process 
arising from the anterior half. Its external face is covered with co- 
ossified osteoderms everywhere above the level of the labial fora- 
mina. Its posterior extension is separated from the lateral border 
of the orbit by the anterior overlying process of the jugal, and by 
the lacrimal. Ventrally, however, the medial palatal process pro- 
jects under the jug^l and forms the ventral anterolateral po^on 
of the orbital wall. Tbe palatal process at its posterior limit 
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couches the ectopterygoid. Farther forward, at the midpoint of 
the base line of the bone, the process widens and joins the lateral 
wing of the palatine. At this point, on the dorsal surface of the 
process, appears the inferior alveolar canal opening opposite the 
infraorbital foramen in the palatine; the canal divides inside the 
maxilla and opens externally by numerous (11) labial* foramina 
situated about even with the bases of the teeth. The anterior 
opening of the canal appears just posterior to the septomaxilla. 
Anteriorly the process forms a socket into which the premaxillary 
fits, the palatal process of the maxilla overlapping that of the pre- 
maxilla. On the median side of the anterior end of this process, 
the maxilla articulates with the anterior end of the prevomer. 
Immediately posteriorly it articulates with the septomaxilla. At 
its anterior external dorsal end, anterior to the nasal process, the 
maxilla shares the borders of the external naris with the premax- 
illa and the nasal. A socket-like indentation of the maxilla in 
the lower part of the nasal pit receives the septomaxilla. The 
nasal process extends between the external naris and a posterior 
suture with the lacrimal. The crest of this dorsal process is par- 
allel with the base line and articulates with the lateral edge of 
the nasal. The bone bears 17 pleurodont teeth each of which opens 
basally by a very small foramen. 

Septomaxilla: The septomaxilla (PI. XIV, fig. 1) is a paired 
bone articulating with the prevomer, nasal, maxilla, and premax- 
illa. It forms the anteroventral limit of the nasal capsule. From 
the dorsal side it appears as a concave bone fitted on top of the 
suture between the maxilla and prevomer. On its median anterior 
border it is raised as a ridge which articulates anteriorly with the 
ventral side of the premaxillary and the tip of the nasal under 
the premaxilla, and posteriorly with the septomaxilla of the other 
side of the skull. Beneath this ridge is a canal which pierces the 
bone completely, and which in some parts is closed ventrally by 
the prevomer. This canal is continuous with that which penetrates 
the premaxilla and opens externally by the labial foramina. Pos- 
terior to the ridge, the bone has two small posterior projections 
lying along the median line which also articulate with the septo- 
maxilla of the opposite side. The posterior border of the dorsal 
side is concave. Where it joins the medial surface of the maxilla 


*DuBoit (1048, p. 416) t«nns tbeie forunin*, "which allow smali twiga of tuparior 
alveolar branch of the fifth nerve to paea o«t of the bona to ifPPly. innarvmtloo 

to the flandulsr tiaaiiaa in the membimnaa of the upper lip/* the ^maxillary immim,* Stow 
however like atnioturea occur on the pramaxilla anddentary, and all eerve the labiai glani^ 
they are better known aa "labial** foramina. 
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laterally, the eeptomaxilla projects above the maxHla so that it is 
seen from the exterior above the depression of the latter bone at 
the nasal pit. At ^ of tiie distance from its posterior end as 
viewed from the exterior, this part of the eeptomaxilla above the 
maxilla has a little knob projecting outward and extends forward 
until it meets the median ridge near its anterior end. The two 
ridges join in a point and continue anteriorly as a vertical ridge 
extending ventrad to the point at which the palatal process of the 
maxilla overlaps that of the premaxilla. 

On the ventral side, the vertical ridge seen from the dorsal side 
splits into two ridges forming a v-shaped configuration with the 
vertical ridge at its apex. The median of these two ridges borders 
the median edge of the bone. Next to this ridge the bone is 
roughened into lobules and grooves. The lateral ridge extends in a 
straight line at an angle of 75° from the median ridge. It borders 
the lateral edge of the bone for % its length anteriorly while lateral 
to its posterior ^ the bone fiares out to form the part which can 
be seen from the exterior at the nasal pit. Between the two ridges 
the bone is slightly depressed. Along the vertical edge of the median 
ridge the septomaxilla articulates with the prevomer in the anterior 
depression on the dorsal side of that bone. 

Prefrontala: 'Paired elements articulating with the palatine, fron- 
tal, lacrimal, jugal, maxilla, palpebral and nasal. It is a roughly 
triangular bone forming most of the anterior limit of the inside of the 
orbit. The anterior apex and median border of the triangle over- 
lap the frontal, form the anterior half of the median dorsal border 
of the orbit, and bear codssified osteoderms. From its most anterior 
dorsal border a broad triangular process projects forward from the 
orbit, overlapping the pointed posterior end of the nasal and border- 
ing a dorsal extension of the maxilla. The tip of the posterodorsal 
process forms the second apex of the triangle. From this point the 
b(nie has a ventral concave base which extends to the third, latero- 
ventral apex. At the midpoint of this base is a small projection 
directed posteromedially. Along ^ of the lateral part of this base, 
the bone articulates broadly with the dorsal extension of the pala- 
tine. The tip of the third apex barely touches the anterior tip of 
the jugal. The side between the third and first apices forms a broad 
artioulation with the lacrimal; the midline of this base is indented 
to form a part of the wall of the lacrimal foramen. On the medial 
aq)ect of ^e bone beneath the first apex is a large concavity ex- 
tending from the first apex to the ventral border. This indentation 
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is bounded posteriorly by a slight ridge extending from the first apex 
to the projection at the midpoint of the ventral border. 

From the smooth dorsal anterior edge of the prefrontal, ttie tri- 
angular palpebral projects backward over the orbit. 

Lacnmals: Small paired bones articulating with the prefrontal, 
maxilla and jugal (PI. XIV, fig. 1). Each is rectangular and forms 
the lateral part of the anterior limit of the interior of the orbit. Its 
external surface is rough and bears a ridge, bordering the orbit, 
continuous with a like ridge on the^ jugal. Its medial surface is 
smooth. At its anteroventral border it articulates broadly with 
the maxilla. Its posterior end narrows somewhat where it overlaps 
the anterior projection of the jugal. Its median border, in the orbit, 
is irregular; the prefrontal meets it at a broad suture, in the middle 
of which near the dorsal limit of the median border of the lacrimal 
bone is the lacrimal foramen. The anterior end is overlapped^ by 
the dorsal process of the maxilla. 

Palpebral: This is a paired, triangular bone articulating with 
the prefrontal and extending over the anterior end of the orbit. The 
short median base of the triangle articulates with the prefrontal 
along its whole length. The lateral base is free and is the longest 
of the three sides. The posterior base is also free and is slightly 
concave. The dorsal surface is smooth except for a slight depression 
along its lateral base. The ventral surface .is concave. 

Sclerotics: A series of about 20 thin, overlapping bony plates 
forming a ring-like structure in each orbit, attached to the skull by 
membranes. 

The sclerotic ring is in a nearly vertical position and is convex 
laterally; the circular hole in its center is about half the total di- 
ameter of the ring. 

Jugal: Paired elements forming sutures with the maxilla, 
ectopterygoid, squamosal, postorbitofrontal, lacrimal, prefrontal and 
palatine bones. It is a roughly chevron-shaped bone with the an- 
terior limb much more slender than the posterior, and with an asym- 
metrical, obtuse ventral process at the apex. Osteoderms are 
coossified with it on its external surface. 

The external orbital border is marked by a protruding ridge. The 
bone articulates with the maxilla beneath the middle of the orbit, 
where the slender, pointed anterior projection from the jugal ex- 
tends onto the medial side of the maxilla inside the orbit. TTje 
extreme anterior tip of the same projection narrowly contacts the 
lacrimal, the prefrontal and the palatine bones. The ectopterygoid 
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protrudes narrowly to the external surface where it interrupts the 
extreme posteroventral portion of the maxilla-jugal suture at the 
labial border. Posterior to the ectopterygoid a short, blunt, labial 
process of the jugal extends posteroventrally to form the posterior 
portion of the labial border, in line with that of the maxilla. When 
the jaws are closed, this labial process lies immediately external to 
the coronoid process of the lower mandible. The posterodorsal por- 
tion of the jugal expands somewhat dorsally, whereat meets the 
postorbitofrontal and, narrowly, the squamosal. Its posterior edge 
is slightly serrate. 

Two foramina pierce the inner face of the jugal at its angle, near 
or in the labial process. 

PoatorhUofrontal: This name is suggested for the fused postor- 
bital and postfrontal, a composite bone of occasional occurrence 
among Lacertilia. It is paired, has sutures with the parietal, frontal, 
jugal and squamosal, and forms the anterolateral border of the 
supratemporal fossa and the posterior border of the orbit. Its 
dorsal surface is somewhat rugose but no clearly defined osteoderms 
are fused with it. The jugal contacts the anterior half of the nearly 
straight lateral margin, the squamosal the posterior half. The 
anterior tip of the lateral margin is expanded into small dorsal and 
ventral knobs. ' The posterior edge, bordering the supratemporal 
fossa, forms an acute angle with the lateral edge, and is sli^tly 
concave. The anterior border, facing the orbit, forms an obtuse 
angle with the lateral edge, and projects medially, aroimd the border 
of the orbit, farther than any other part of the bone. A rather 
deep, right-angled notch, the posterior arm shorter than anterior 
arm, is present on the medial edge; the notch receives a portion of 
the frontal and parietal, whose common suture bisects the angle of 
the notch. 

Sqmmoaal: Paired elements articulating on each side with the 
parietal, jugal, postorbitofrontal, tabulare and quadrate. Each 
is a conooth, arched bone forming the posterolateral border of the 
supratemporal fossa and of the skull. The superior surface, unlike 
that of other dorsal roofing bones, bears no coossified osteoderms. 
Its posterior extremity is a narrow process arching ventrally to 
make a narrow contact with the quadrate and articulating laterally 
with the tabulare (posteriorly) and the parietal. The bone is 
broadest near its middle, at the posterior border of the supratemporal 
fossa, where it joins the parietal. It gradually tapers anteriorly 
from tliis point, forming along its anteromedial border a long suture 
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the fused postorbital and postfrontal, and terminating ante- 
riorly at a narrow suture formed with the jugal. The bone is smne- 
what thick^ed at its outer border, but becomes rather thin toward 
its parietal edge. 

Tabulare: A paired bone, articulating with the otoccipital, squa- 
mosal, parietal and quadrate. It is a very small, smooth, arched, 
sliverlike element very narrowly in contact by its posterior end 
with the quadrate between the squamosal and otoccipital. Over half 
its dorsal surface (PI. XIV, fig. 2) underlies the posterolateral edge 
of the parietal. Its dorsal exposed surface is very narrow and elon- 
gate, wedged chiefly between the squamosal along its external border, 
and the otoccipital and parietal which share equally its medial 


border. 

Quadrate'. Paired bone articulating with the tabulare, squamosal, 
pterygoid, otoccipital. It is a pinna-shaped tone at the postero- 
lateral limit of the skull. On its anterior side it is smooth and flat 
except for slight concavities near the center. Its outer bonier de- 
scribes a convex curve while its inner border is concave. The bone 
is broader at its dorsal than at its ventral end. Its ventral edge 
is flattened and slightly grooved where it articulates with the lower 
iaw Its dorsal surface is broad, flat and L-shaped, the base of the 
L being median and directed posteriorly. The root of the sMl 
covers the base of this L, but does not touch it. Posteriorly the 
L dips ventrad and broadens laterally. At its posterior ei^mity 
it foms a triangular knob with which it articulates with the rest 
of the skull. The squamosal joins one side of the Imob, adjacent 
1 1 SuK, *4 lie. me.«l. 0« tie -1^ 
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of tile boo0. At the indentation begins a transverse ridge extendli^ 
fion) the lateral edge to the midline of the dorsal surface. At this 
point it turns sharply caudad and continues as a lesser ridge oi 
the same length at right angles to the transverse ridge. At the 
lateral edge of the tip of this posterior ridge is a foramen. An- 
terior to the transverse ridge a concavity in the bone marks the 
point at which the convex surface of the septomaxilla articulates. 
Obliquely situated, with its most anterior limit median, is a rough 
ridge which provides articulation with the anterior limit of the 
palatal process of the maxilla. 

In ventral aspect the prevomer is seen to articulate at its an- 
terior median border with the prevomer of the other side of the 
skull. The two prevomers are easily separable except at their 
anterior ends. The suture between them appears as a crevice lined 
by the dorsally curving median borders of the two bones. Pos- 
teriorly they diverge slightly laterally. From the median suture 
to the articulation with the palatine the bone presents a posteriorly 
enlarging rounded ridge which elevates itself ventrally to articu- 
late with the palatine. Lateral to this ridge the bone is broad and 
fiat. The lateral border curves gently from beneath the ridge in 
an arc which terminates anteriorly where the septomaxilla can be 
seen articulating underneath the prevomer along the anterior 
of the length of the latter. 

At Va of the distance from the place where the prevomer diverges 
from its mate to its anterior limit a ridge arises in the midline of the 
bone. It is a sharp ridge, concave laterally and convex medially, 
rising suddenly from the flat surface of the bone, curving slightly 
mediad, and terminating anteriorly where the prevomer touches 
the maxilla at the suture of its palatal process with the premaxilla. 
Median to this ridge, the bone is depressed, the depression being in- 
creased by a foramen under the posterior % of the ridge. Lateral 
to the anterior half of the ridge, the bone is elevated to the height 
of the palatal process of the maxilla with which it articulates. 
Anterior to this articulation the prevomer is depressed in a region 
continuous with the depression median to the anterior ridge. Tliis 
depression articulates with the part of the palatal process of the 
nuudlla which projects underneath the palatal process of the pre- 
maxilla. A small median anterior projection of this area articulates 
with the palatal process of the premaxilla near its midpoint. - 

Polarine; The palatine is a paired ventral bone articulating with 
the maxilla, inrevomer, prefrontal, pterygoid, and jugal. Viewed 
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ventral side it appears as a Y-shaped bone, while from the 
dorsal surface it appears as a broad, smooth bone tapering somewhat 
toward ite posterior end. The lateral arm of the Y has a broad 
sut^ with the palatine process of the maxilla. At the posterior 
limit of the suture a small flat process projects under the shelf of the 
maxilla and through the two bones at this point passes the superior 
alveolar nerve; its opening through the palatine bone is the in- 
fraorbital foramen, while in the maxilla it enters the superior alveolar 
canal. The median arm of the Y is slender and laterally compressed ; 
it tapers to a fine point under the prevomer. The two arms are 
joined dorsally by a concave lamina of bone which articulates with 
the prefrontal. The body of the bone is a dorsoventrally flattened 
column that extends posteriorly and slightly laterad to form a 
V-shaped suture with the pterygoid. 

Pterygoid Sesamoids: A very small sesamoid bone is present in 
the tendon at its point of attachment to the ventrally directed proc- 
ess at the union of the pterygoid and ectopterygoid. 

These are not homologous with Tayloris (1940) ‘‘palatal” sesa- 
moids, which are located at the suture between the pterygoid bones 
and the pterygoid processes of the basisphenoid. 

Pterygoid: This is a paired bone articulating with the palatine, 
ectopterygoid, epipterygoid, quadrate, and sphenoid. It is a long 
Y-shaped ventral bone linking the other bones on the ventral side 
to form a complete structure. The two pterygoids are widely sep- 
arated from each other medially as are the palatines, which they 
join anteriorly. They diverge posteriorly only slightly through the 
anterior % of their length, but at the junction with the sphenoid 
they form a rather abrupt angle and diverge strongly toward the 
quadrate. The articulation with the palatine is formed by a median 
projection of the pterygoid and a lateral projection of the palatine 
so ^at the suture is oblique. Posteriorly from this articulation, the 
pterygoid broadens out into a flat triangular lamina in the crotch of 
the two arms of the Y, its base median and its apex joining the 
ectopterygoid. The posterior side of this lamina is elevated into a 
ridge, which at the juncture with the ectopterygoid forms a small 
knob. Lateral and dorsal to this knob, behind the ectopterygoid, 
is a triangular, pointed process on the pterygoid. The ectopterygoid 
lies <m top of this smaller triangle, and sends a slender process 
posteriorly to lie on the dorsal face of the crotch formed of ihe two 
anterior arms of the pterygoid. 

Posterior to this crotch, the pterygoid diverges laterally in a 
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Blender process. The ventral, lateral, and doml 
terolateral extension are flattened or concave, to tliAi *h» }»oe«Bs 
would appear triangular in cross-section. A veo^lttenitl wing 
from the occipital region, the sphenoid, articulates with tiie ptery- 
goid at the anterior end of the posterior process. The epipterygoid 
fits in a socket on the dorsal side of the pterygoid imme^ately ad- 
jacent (laterally) to the articular surface of the q)henoid. Taper- 
ing slightly posteriorly, the posterior process is applied to the 
median surface of the quadrate just above the articular surface for 
the lower jaw. 

Ectopterygoid: This is a paired lateroventral bone articulating 
with the jugal, maxilla, and pterygoid. At its most exterior point 
it receives the end of the palatal process of the maxilla in a small 
socket. A small portion of the lip on the median side of this 
socket is continuous with the palatal process of the maxilla. The 
lateral part of the socket extends as a knob to the exterior between 
the jugal and the maxilla at the ventral extremity of this suture. 
From this socket the bone extends posteromedially, sending one 
slender process to overlie the dorsal surface of the crotch in the 
pterygoid, and another process, more blunt and stout, to underlie 
the ventral surface of the lateral arm of the pterygoii 
Epipterygoid: This paired bone articulates with the pterygoid 
and otoccipital. It is a simple straight bone appearing as a strut 
between the pterygoid and the roof of the skull, the latter of which, 
however, it does not quite reach. It extends from a socket on the 
dorsal side of the pterygoid, external to its suture with the otoc- 
cipital, to the dorsal edge of the lateral surface of the anterodorsal 
portion of the otoccipital. Where the epipterygoid joins the ptery- 
goid it is expanded slightly to a knob. Where it joins the otoc- 
cipital it curves very slightly laterad. 

Otoccipital: The otoccipital is a single compound bone forming 
the ventral median posterior region of the skull and articulating 
with the squamosal, tabulare, quadrate, parietal, epipterygoid, and 
sphenoid. 

Viewed from the posterior aspect, the large foramen magnum oc- 
cupies the center of the bone. Its ventral limit is formed by the 
ki^ey-shaped occipital condyle. The center of the condyle is the 
basioccipital and the lateral protuberances are the exoccipitals. 
Ventrolateral to the condyle and slightly anterior, tiie basioccipital 
sends ventrolaterally 2 small processes, the basioccipital tutera. 
The mcocdpital sends posterolaterally tiie broad paroccipital proc- 
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wMdl Mlaculate with the squamosal, tabulare, and quadrate 
OB we antenor and ventral sides of their expanded ends. The 
dbteal part of the foramen magnum is formed by the supraoccipi- 

From the dorsal aspect (PI. XIV, fig. 6), the supraoccipital is 
seen to present a low crest on the median line. The anterior end 
of this crest almost but not quite articulates with a small ridge on 
the posterior part of the midline of the parietal. Lateral to this 
spine are the two slight bulges of the auditory capsules fused with 
the occipital. Anterior to these bulges the otoccipital projects dorso- 
anteriorly in a vertical lamina which nearly reaches the 2 lateral 
anterior ridges on the ventral side of the parietal. On the sides 
of the anterior ends of these sheets the otoccipital articulates with 
the epipterygoids. 

An anterior view (PI. XIV, fig. 3) shows the large auditory cap- 
sules bulging into the dorsal portion of the cranial cavity. On the 
dorsal anterior edge of the otoccipital, three small concavities facing 
forward mark the points of attachment of parts of the cartilaginous 
chondrocranium ; one point is on the median line, the others halfway 
between the median line and the anterodorsal extremity of the bone. 

Sutures can be distinguished on the otoccipital which divide it into 
several regions. However, these sutures are not complete enough 
to justify considering the individual components as distinct elements. 

The supraoccipital is distinguished by no sutures whatever, but 
is known by its general position, forming the dorsal border of the 
foramen magnum and the median dorsal roof of the otoccipital. 

The opisthotic and the exoccipital are indistinguishably fused. 
The exoccipital forms the lateral borders of the foramen magnum 
and the paroccipital processes, while the opisthotic forms the region 
ventroanterior to these processes. The junction of this fused element 
with the supraoccipital on the lateroanterior part of the roof of the 
otoccipital cannot be seen, nor is its dorsal suture with the pro-otic 
evident, supposedly somewhere along the paroccipital process. The 
lateral articulation with the pro-otic can be seen, however. It is a 
short curved suture extending ventroanteriorly from the ventro- 
anterior border of the fenestra ovale to a point anterior to the fe- 
nestra ovale and apertura lateralis and on a line nudway between 
these two. The more dorsal articulation of the opisthotic with the 
basioccipital is seen in this region also. It extends in a curve from 
the ventral limit of the suture between the pro-otic and this element 
to the posterior dorsal border of the apertura lateralis. The posterior 
articulation between the opisthotic and the basioccipital is probably 
10-eo02 
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fmua the posterior border of the aperture lateralis to near ^e edge 
of Ihe foramen magnum above the occipital ctmdyle. 

'The basioccipital is the repmi of the otoccipital forming the 
ventral border of the foramen magnum, constituting the ventral 
floor of the compound bone and bearing the basioccipital tubera. 
Its posterior lateral border in the region of the fenestra ovale, of 
which it forms the ventral border, is bounded by the opisthotic. 
Anterior to the suture with the opisthotte in front of the fenestra 
ovale the line of the bone drops ventrad. For a short distance it 
articulates with the pro-otic. Anterior to this, it has a clear articula- 
tion with the posteriorly directed processes and the straight posterior 
border of the sphenoid. 

The pro-otic is a large element forming the lateral part, the latero- 
ventral part, and the laterodorsal part of the otoccipital. Its ventral 
bmrder touches largely the sphenoid and has a small articulation 
with the basioccipital. The ventral posterior border underneath 
the apertura lateralis articulates with the opisthotic. However, 
the dorsolateral and posterodorsal fusions with tiie exoccipital and 
supraoccipital are quite indistinguishable. Probably the pro-otic ex- 
tends posterolaterally on the dorsal side of the paroccipital process 
for about one-half of its length. 

A tiny bone at the dorsal edge of the tip of the paroccipital process, 
in contact with' the tabulare and parietal, is almost unquestionably 
the same as the bone figured by Camp (1923 : 481, fig. 109) in 
Xestops and labelled “paroccipital.” This name was retained by Oil- 
more (1928: 141), who regarded Camp’s specimen as representative 
of a genus and species (Melanoaaurus maximus Gilmore) different 
from the ones to which Camp referred it. Regardless of actual 
identity, the name paroccipital seems scarcely admissible since it 
is now generally accepted as a synonym of the opisthotic, a bone 
which is fused with others and forms a large part of the otoccipital 
bone in XenoBawrm as well as in other lizard genera. 

While the element in Xenosavrus and Melanoaavrua is situated 
at the dorsal edge of the tip of the paroccipital process, it seems very 
similar to the element at the ventral edge of the same process found 
by Beddard (1905: 6, 7, fig. 3) in Vromastix and by Versluys (see 
Camp, 1923; 848) in some 13 other lizard genera of various families. 
According to Camp, Versluys “shows it to be essentially a cartila- 
^nous epiphysis on the tip of the paroccipital process formed partly 
in situ and largely from the columellar and epihyal cartilages which 
extend dorsally to form paroccipital connections that persist in cer- 
tain forms. . . .” We accordingly tentatively identify tiie ele- 
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m«at in Xemta/urm and Melanosaunu'M separately ossified ^phy» 
see of the paroccipital processes. 

The otoccipital has many foramina which aid in orimting the 
positions of the fused elements. 

The apertura lateralis is dorsal to the basioccipital tubera and is 
bordered by the basioccipital and Ibe opisthotic. It is narrowly 
elliptical in shape with its long axis directed ventroanteriorly. From 
the anterior, the apertura medialis can be seen on the interior as an 
elliptical foramen near the floor of the foramen magnum continuous 
with the apertura lateralis. 

The foramen ovale is dorsal and slightly anterior to the apertura 
lateralis. It is a broader ellipse with its long axis directed anteriorly 
and posteriorly. It is bordered by the opisthotic and the pro-otic. 

Through the fenestra ovale can be seen the foramen perilymphati- 
culn, a round hole near the lateral border of .the fenestra ovale, 
joining the auditory capsule with the apertura lateralis and medialis. 

The pro-otic incisure, enclosing the ganglion of the trigeminal 
nerve, is on the ventral part of the anterior border of the pro-otic. 

The facial foramen lies on the anterior part of the pro-otic, about 
% of the distance from the pro-otic incisure to the fenestra ovale, 
and ventral to the level of the crista parotica; it is partially con- 
cealed by an overhanging ridge (for the hyomandibular nerve) 
continuous with the carotid fossa posteriorly, and with the ridge 
overhanging the palatine nerve anteriorly. 

The anterior acoustic foramen can be seen by looking through 
the foramen magnum from the anterior end. It is a small foramen, 
hidden by a bulge in the bone, dorsal to the facial foramen. 

Posterior to the anterior acoustic foramen is the large oblong 
posterior acoustic foramen, easily seen from anterior aspect. 

Externally from the posterior aspect four small foramina are 
seen lateral to the occipital condyle. The largest, dorsal one is 
the jugular foramen. The three smaller ventral ones, the two 
lateral of which are joined by a groove, are the hypoglossal fora- 
mina; they are visible on the interior of the brain case, where 
they form a nearly straight horisontal row under the posterior edge 
of the otic capsule. 

Through the anterior end of the foramen magnum can be seen 
the foramen endolymphaticum near the dorsal limit on the median 
side of the bulge of the auditory capsule. 

The Vidian canal, abducens foramen and carotid foramen are 
described below. 
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Sphmoid: The fused parasphenoid and bansphenoid boAe ia 
called the sphenoid. It is a V-shaped bone in the median regbn 
of the ventral side of the skull forming the connection between the 
otoccipital and pterygoids. It is closely fused witti the ocdpital 
and will not disarticulate from it, but the sutures between the two 
bones are clearly traceable in their entirety in the smallest of 8 
skulls of adult specimens. Two lateral projections from the pos- 
terior edge of the sphenoid lie on the ventral surface of the otoc- 
cipital. Anterolaterally the bone bears two stout, elongate pro- 
jections which articulate with the pterygoids by a broad expansion 
at their tips. These projections represent the indistinguishably 
fiised parasphenoid, the rest of the bone being basisphenoid. 

From the anterior view a deep depression, the sella turcica, is 
seen in the sphenoid dorsal to the pterygoid processes. This de- 
pression is bounded by a thin lamina dorsally and laterally, and 
ventrally by a thicker lamina which bears two knobs on its free 
anterior edge. Between these two knobs the sphenoid articulates 
with the cartilaginous trabecula cranii. The bone terminates pos- 
teriorly in a nearly straight transverse suture visible from either 
dorsal or ventral aspect. 

A small abducens canal pierces the lateral surface of the sella 
turcica and emerges on the dorsal surface of the bone, near the 
lateral edge, at about the middle of the base. The larger Vidian 
canal for the palatine nerve opens posterolaterally at the base of 
the pterygoid processes, where it is shared with the internal carotid 
artery, and anteriorly terminates by two foramina, one immediately 
posterior to the knob in the ventral border of the anterior fossa 
(for the palatine nerve) and the other at the dorsomedial edge of 
the base of the pterygoid process. 

Columella: The colvimella consists of the bony stapes and the 
extracolumella. The former is a small, straight, slender, paired 
element expanded slightly at each end, extending from the extra- 
columella near the tympanic membrane to the membrane stretched 
across the fenestra ovale. 

OtoUthe: Two white oval otoliths, one in each auditory capsule, 
can be seen through the fenestra ovale. They are present in all 
three skulls examined. 

Cabtilaqinoub CaamuM 

A single skull stained for cartilf^ only, with toluidine blue, re- 
veals most but not all the features of the cartilaginous cramum in 
the adult. The nature of the cartilaginouB portiem of the nasal 
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capsule is not evident. Otherwise the parts are fairly clear.^ The 
chief remnants in the adult are in the orbital and temporal regions; 
most evident among these are the interorbital septum, planum, supra- 
septale, taenia marginalis, taenia medialis, pila accesoria, pila ante- 
tica, pila metoptica, subiculum infundibuli, trabecula communis, 
trabecula cranii, processus anterior tecti, and a very small part of 
the processus ascendens (PL XV, fig. 1). These remain in varying 
degrees of degeneration; the planum supraseptale and subiculum in- 
fundibuli are poorly developed, and the pila antotica and pila 
metoptica are very short and incomplete. Other portions are dimly 
evident. The stain is not perfect, however, so that some very thin 
cartilaginous areas are not stained differently than the membranes 
that occlude the fenestrae; thus the full extent of the cartilage may 
not have been realized. 

Aside from that present in the orbitotemporal and nasal regions, 
the only cartilage remnants are Meckel’s cartilage and the extra- 
columella. These parts are described in detail in the following. 

The Orbitotemporal Cartilage. At the dorsoanterior margin of 
the otoccipital bone are three points of attachment of the carti- 
laginous chondrocranium. One point is in the middle, and the other 
two on either side (PI. XIV, fig. 6). From the median point of at- 
tachment a small cartilaginous bar extends dorsoanterior a short dis- 
tance, terminating at a point of attachment on the ventral surface 
of the parietal bone immediately in front of the union of the two 
anterior ridges (PI. XIV, fig. 6). This cartilage is the processus an- 
terior of the synotic tectum. 

From the lateral points of attachment arise the taenia marginalia, 
slender cartilaginous rods which pass anterodorsally along the dorsal 
border of the otoccipital ; reaching the anterior tip of the bone, op- 
posite the point of union of the anterior and posterior ridges of the 
parietal, they leave the otoccipital and pass forward in contact with 
the anterior ridges of the parietal. As they reach the frontal they 
converge toward each other strongly, following now the posterior 
ridges of the frontal. The taenia disappear in the interorbital 
septum shortly before they reach the point at which the posterior 
ridges of the frontal turn forward to course parallel to each other. 
A horizontal ventral membrane completely floors the cavity in the 
frontal formed between the parallel ridges. 

The trabecula communis is a rod-like cartilage attached at two 
points on the sphenoid (PI. XIV, fig. 6) . It bifurcates posteriorly, en- 
closing a aiwAll hypophyseal fenestra which is closed by a membrane. 
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The two roots (trabeculae cranii) of the trabecula communis fuse 
a very short distance in front of the sphenoid, and from that point 
anteriorly but a single structure is evident. 

Extending between the taenia marginalia and the trabecula com- 
munis is a membrane forming the anterior wall of the brain cavity. 
The membranes on the two sides unite anteriorly along a line ex- 
tending diagonally posteriorly from the anterior end of the taenia 
to the trabeculae cranii. Anterior to this point the median, vertical, 
interorbital septum passes forward to the nasal cavity. Its lower 
edge curves dorsad as it passes anteriorly, thus approaching the 
frontal at the nasal capsule. The anterior ventral edge of the inter- 
orbital septum is at a point about half the distance from the frontal 
to the medial ventral edges of the palatines. Grossly the inter- 
orbital septum appears to occlude about the dorsal half of the space 
between the orbits. Except for elements described in the following, 
the anterior cranial wall appears to be membraneous; the inter- 
orbital septum appears to be a very thin cartilaginous partition. 

The thickened (and stained) trabecula communis does not fol- 
low the lower border of the interorbital septum (which is not 
stained in the specimen at hand) throughout its length, but leaves 
it at about the middle of its length, and passes anteriorly through 
the septum toward the middle of the frontal. The trabecular mass 
becomes more diffuse as it passes through the septum, disappear- 
ing before it reaches the frontal. 

The optic foramen pierces the anterior walls of the cranial cavity 
near their vmion with the interorbital septum, and just above the 
trabecula communis. It is surrounded by a membrane which oc- 
cludes the remainder of the large optic fenestra. In front of the 
fenestra a faintly-stained cartilaginous mass extends dorsally from 
the trabecula communis to the point of union of the anterior cranial 
walls. At this point of union appears a narrow median band of 
even more faintly stained cartilage, the planum supraseptale. The 
latter cartilage is a single median mass, but expands somewhat 
anterodorsally to enclose the anterior portion of the cerebral hemi- 
spheres. 

The planum supraseptale bifurcates above the fenestra ovale to 
form two faint cartilaginous strands, the taenia medialia, which 
pass a short distance posteriorly along the middle of either cranial 
wall, and soon arrive at a small quadrangular mass of cartilage 
from which project three cartiiaiPQous bars. The most distinct is 
the dorsally-directed pila accessoria, which reaches and joins the 
taenia marginalia. Directed posteriorly is a short arm which termi- 
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nates blindly before extending more than a fourth of the distance 
to the otoccipital; this is tiie pila antotioa. The third arm is di> 
rected posteroventrally toward the posterior border of the fenestra 
optica; it shortly disappears, but in line with it appears another 
cartilage, the subiculum infundibuli, immediately posterior to the 
fenestra optica, where it joins the trabecula communis. 

The processus ascendens, in which is ossified the epipterygoid, 
remains cartilaginous only at its dorsal tip, where it terminates 
freely on the side of the anterior tip of the otoccipital. The dorsal 
tip of neither the otoccipital nor the processus ascendens touches 
the taenia marginalis. 

Extracolumella: The extracolumella at the tympanic wall con- 
sists of four branches which are best seen on the internal side of 
the membrane. The body of the extracolumella extends from the 
junction of the four parts to the stapes, and comprises about % 
the length of the columella. Of the branches on the tympanum, 
the pars inferior is long and broadly oval-shaped and extends an- 
teroventrally. The pars superior (best seen from the exterior) is 
the same length as the pars inferior but is narrower. It projects 
posteromedially and connects by a ligament with the lower edge of 
the paroccipital process. The short tapering pars accessorius pos- 
terior projects ventrally and the similar pars accessorius anterior 
projects dorsally. Very near the juncture of the extracolumella 
and stapes is the processus intemus which runs forwards to a 
minute pocket on the median edge of the posterior surface of the 
quadrate. The processus dorsalis is apparently absent. 

The middle ear is somewhat degenerate. The tympanum is present 
but completely concealed by thick skin which is not obviously 
different from that on adjacent nuchal regions, but which is less 
rugose. The tympanum is also partly concealed posteriorly by the 
depressor mandibulae muscle. The structure of the columella has 
been but little involved in the degenerative process, however. 

Meckel’s Cartilage: The cartilage is present and extends from 
near the posterior end of the compound bone to near the anterior 
end of the dentary. Its exact posterior limit was not determined, 
but is apparently near the articular siuface of the mandible. It is 
visible from the exterior in the elongate Meckelian groove on the 
medial surface of the compound bone immediately posterior to its 
articular surface with the coronoid. The cartilage is situated in the 
extreme ventral portion of the groove, where it is protected laterally 
on the ventral half by a ridge of the compound (prearticular portion) 
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bone; no or only a bony ridge encloses it dorsally. The 

cartilage passes through the inferior alveolar foramen wiUi the nerve 
of the same name. For a short distance it is boimded ventrally by 
the angular, and for a longer distance by the splenial. Anterior to 
the end of the splenial (at about the level of the 7th tooth) the carti- 
lage is exposed on the ventral surface of the dentary, which it follows 
in a shallow groove to very near its anterior extremity. It maintains 
a nearly uniform diameter throughout most of its length, but tapers 
distinctly anteriorly. Its diameter is about 0.3 mm., or about half 
that of one of the teeth near the middle of the dentary. 

LOWER JAW 

Only five separate bony elements occur in each lower jaw. As is 
typical in lizards the prearticular and articular are fused with each 
other, but in addition the surangular is fused with them. The whole 
element is termed the compound bone; and in addition to it occur 
the angular, coronoid, splenial and dentary (PI. XIII, figs. 2, 3). 

Compound Bone: This bone consists of the fused articular, pre- 
articular, and surangular. It is a large bone, articulating with the 
dentary, angular, coronoid, and splenial, forming the posterior % 
of the lower jaw. The posterior extremity is comprised of the fused 
prearticular and articular, but no sutures can be distinguished. An- 
teriorly, however, the suture between the prearticular and surangular 
are very clear, in a disarticulated jaw, underneath the lower extrem- 
ity of the posterior arm of the coronoid, and it can be traced on the 
portion of the ventromedial surface of the bone which is concealed 
by the angular. In the articulated jaw none of these sutures is evi- 
dent. TTie bone is dorsoventrally flattened, presenting its most ex- 
tensive surfaces ventrolaterally and dorsomedially. In ventrolateral 
aspect it is seen as a broad element tapering and curving medially 
toward its truncate posterior tip. Its maximum width, just in front 
of a process protruding from the lateral border, is somewhat more 
than % its length (in a straight line). The aforem'entioned process 
is the only irregularity visible in this aspect; the articulation with 
it is short and curves dorsally. The anteromedial border is exten- 
sively invaded by the angular, whose anterior edge extends scarcely 
farther forward than that of the compound bone, and its posterior 
edge nearly to the middle of the latter element. The anterior edge 
of the compound bone, above the angular, forms a broad right angled 
projection articulating witii the dentary. Anterolaterally it artic- 
tdates with the coronoid, and this suture continues onto the medio- 
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dorsal face of the bone as a nearly straight vertical line nearly reach- 
ing the ventral border. At this point, however, a narrow, elongate 
process extends forward underneath the coronoid to articulate 
briefly with the anterior leg of that bone. This coronoid process 
articulates along the anterior % of its length with the splenial, and 
with the angular posteriorly. A deep, narrow Meckelian groove is 
visible near the medial edge of the bone terminating with the large 
inferior alveolar foramen (through which passes Meckel’s cartilage 
as well as the inferior alveolar nerve) at the anterior end, and at its 
posterior end with the small medial foramen of the cutaneous re- 
current canal; the anterior foramen immediately follows the lower 
end of the coronoid bone, while the posterior one is in direct line with 
the lateral process mentioned previously. Halfway between this 
groove and the lateral border is a prominent, rounded, elongate ridge 
extending from the coronoid bone to the condyloid process. The 
latter, scarcely elevated, is situated about Ys the total length of the 
bone from its posterior end and bears on its dorsal face a pair of 
shallow concavities preceded by a short dorsal protuberance. A 
ridge extends from the inner border of the condyloid process to the 
posterior terminus of the bone, while poeterolaterally the process 
is bordered by a shallow fossa. The extremity of the bone, posterior 
to the condyloid process, is of nearly equal width throughout, but 
is only half as broad as the rest of the element. 

The term “compound bone” is in common usage for lower jaws 
of the snake genera Typhlops, Anomalejna, and Helminthophis, for 
an element generally considered to consist of the fused articular, 
prearticular, and surangular. Since presumably the same elements 
are involved in Xenosaurus we conclude the terminology should be 
the same in each case. The fusion of these elements in these snakes 
and in lizards is not assumed as an indication of relationship. 

The bone is pierced by several canals, some of which have already 
been mentioned. The canal of the chorda tympani pierces the bone 
immediately posterior to the articular fossa, near its medial edge; 
it opens into the dorsal surface of the inferior alveolar canal imme- 
diately anterior to the posterior opening of the same. 

Another canal, opening near the exit of the chorda tympani canal, 
extends dorsally through the bone, finally reaching the external sur- 
face near the lower lateral edge of the coronoid bone; it is the exter- 
nal cutaneous canal. 

At the extreme posterior edge of the fossa below the arms of the 
coronoid bone, and partially concealed by the anterior edge of the 
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poBtwior arm, is a foramen leading into a canal which cmnmtmi- 
oatea with the narrow cavity of the bone; presumably the canal 
conducts a blood vessel. 

The lateral opening (sometimes paired) of the cutaneous recurrent 
canal is situat^ on the ventral surface of the bone very near its 
lateral edge, immediately in front of the articular fossa; the medial 
opening was described above. 

The inferior alveolar canal, which is shared by Meckel’s cartilage, 
begins as described above, but is completely enclosed by the com* 
pound bone only in a very short area below and just posterior to 
the posterior arm of the coronoid bone. The compound bone forms 
the dorsal border of the inferior alveolar canal to the anterior ex- 
tremity of the former, at which point the bone is notched to form 
the posterior half of a large foramen, shared with ttie dentary, which 
leads into the common marrow cavity of the dentary and compoimd 
bone. The remainder of the inferior alveolar canal is bordered 
above by the dentary, and below by the angular posteriorly, the 
splenial anteriorly. 

Angular: The angular articulates with the surangular, splenial, 
dentary. It is a small, elongate bone at the midpoint of the ventro- 
medial edge of the lower jaw. It is diagonally placed, so that its 
anterior edge is on the ventromedial surface of the mandible, while 
its posterior edge is within the medial border of the compound bone. 
The anterior third of its length is a pointed process bordered medi- 
ally by the splenial, laterally by the dentary. Along the remainder 
of its length it articulates exclusively with the compound bone. On 
its medial surface near the anterior end it is pierced by the mylo- 
hyoid foramen, for the nerve of the muscle of the same name. 

Coronoid: The coronoid articulates with the dentary, surangular, 
and splenial. It forms a moderately prominent coronoid process 
near the midpoint of the lower jaw. In medial aspect it is V-shaped 
witli the apex of the V dorsal. The anterior leg of the V forms a 
ridge cmttinuous with the lingual i»ocess of the dentary and joins 
the splenial in a short suture parallel to the ventral surface of the 
jaw. At the most posterior part of this suture, an elongate anterior 
extension of the surangular narrowly contacts the coronoid. The 
posterior leg of the V also forms a ridge, continuous with a ventro- 
median ridge of the surangular. This ridge differs from the pre- 
ceding in that it does not form the border of the bone but rather lies 
along the midline of this leg. These two ridges meet in an obtuse 
point to form the apex of the V. 
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In lateral aspect the coronoid is more or less tri ang ular, and has 
a poorly defined, rounded vertical ridge extending from the apex 
to its base line. The anterior angle of the bone projects forward 
into a small notch in the dentary, which in turn projects into a 
narrow notch in the anterior border of the coronoid. 

The ventral border forms a nearly straight line, articulating 
largely with the dentary and, posteriorly, also with the surangular. 
The posterior angle of the lateral aspect of the bone is truncate, as 
the edge forms a transverse suture with the surangular at the dorsal 
crest of the jaw, then continues ventrally and is seen on the medial 
aspect of the coronoid as the posterior border of the corresponding 
leg. In the posterior angle, on the lateral aspect, is the external 
(lateral) foramen of the external cutaneous canal. 

Splenial: The splenial articulates with the dentary, surangular, 
coronoid, and angular. It is a long slender bone forming the lower 
half of the medial side of the lower jaw. It tapers gradually to a 
point at the anterior end, reaches its greatest width at % its length 
posteriorly, and narrows again sharply at its posterior end. Along 
its dorsal suture it articulates with the dentary at a ventral ridge 
(lingual process) of that bone. Along this suture, slightly anterior 
to the middle of the splenial is the large, elongate, lingual foramen. 
Another foramen, below the preceding, pierces the splenial almost 
exactly in its center; it is the genioglossal foramen for the ramus 
muscularis et glandularis of the inferior alveolar nerve which sup- 
plies the genioglossal muscle and glands under the tongue. At its 
broadest point, the splenial has a short suture with the coronoid. 
As it tapers posteriorly, the splenial extends underneath a forward 
process of the surangular. At the sharp angle of the ventromedian 
edge of the jaw, the splenial forms a long suture, the posterior 6th 
involving the angular, the remainder, the dentary. The bone termi- 
nates a short distance from the end of the jaw, opposite the 7th 
tooth of the dentary. 

Dentary: The dentary articulates with the splenial, coronoid, 
surangular, and angular. It is the longest bone of the lower jaw 
and bears 22 pleurodont teeth. Its external side is vertically 
rounded and smooth except for a row of 8 to 10 labial foramina 
parallel to the row of teeth and equidistant from the dorsal and 
ventral borders of the bone. Its medial side projects as a ridge 
(lingual process), above which are placed the teeth along the midline 
of the jaw. At this ridge, the dentary forms a long suture witti the 
splenial. This ridge extends backwards about % tiie length of the 
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jaw, sloping gently upwards, and is continuous posteriorly with the 
sharply ascending ridge of the coronoid. Here the teeth end. The 
dentary forms a suture with the coronoid in front of the coronoid 
ridge. On the dorsal border of the jaw, the dentary extends back- 
wards into a small pointed notch in the coronoid. Under the edge 
of the coronoid the bone continues posteriorly, meeting the sur- 
angular at a broad, obtusely notched suture. At its posteroventral 
extremity the bone articulates with the angular which projects for- 
ward into a short, acute notch between the dentary and splenial. 
The angular-dentary suture is continuous anteriorly with a long 
splenial-dentary suture that fails to reach the tip of the dentary by 
only % the length of the latter. This anterior portion of the dentary 
to the exclusion of all other bones, forms the entire tip of the jaw. 

TEETH 

The teeth are pleurodont, polyphyodont, and homodont. They 
are slender, being in general five or six times as long as they are wide. 
Viewed in cross section a separate tooth would appear oval with the 
compression mediolateral. The base of the tooth is slightly broader 
than the tip, which is irregularly rounded. The teeth are hollow, 
each being pierced by a foramen at the median side of its base. 
The median surface of the teeth is slightly convex. Some show a 
very slight concavity near the tip. The lateral surface is also con- 
vex, more so than the median surface, so that the tip of the bone is 
sharp. 

The number of teeth ranges between 80 and 87. There may be 
14 to 17 teeth on each maxilla, the modal number being 16. The 
premaxilla bears 8 or 9 teeth, and 22 is the only number discovered 
for each dentary. These three bones are the only dentigerous ele- 
ments of the skeleton; no evidence of teeth on palatines or ptery- 
goids is present. 

Tooth replacement is alternate, new teeth arising between the 
bases of the teeth of the preceding set. 

HYOBRANCHIAL APPARATUS 

The hyobranchial apparatus is anterior to the pectoral girdle and 
ventral of the trachea (PI. XV, fig. 4). It is composed of 5 parts, 
two posterior processes, each 1.5 cm. long, 2 lateral processes each 
1.7 cm. long, and a single anterior process 1.2 cm. long. Each of 
these processes is enlarged at its point of articulation with the other 
processes. The anterior process, the hyoid copula (basihyal), is 
strai^t and tapering; the anterior end extends into the tongue. The 
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lateral process, the hyoid cornu, branches latero-anteriorly for .5 cm. 
and then curves posteriorly for 1.2 cm. The anterior part is the 
ceratohyal, the posterior the hypohyal. The curves of the two hyoid 
cornua are .8 cm. apart. The posterior part of the lateral process 
extends dorsal to the posterior process in the muscles of the neck and 
end dorsal to the end of the posterior process. This process is the 
most slender of the three processes, becoming threadlike after it 
has curved posteriorly. The branchial cornu (ceratobranchial and 
epibranchial I) is the thick posterior process, which tapers slightly 
towards its distal end. It extends latero-posteriorly and gradually 
curves dorsal into the muscles of the neck. Its distal end is hooked 
so that it extends directly caudad. The ends of the branchial cornua 
are 1.4 cm. apart measured in a straight line through the trachea. 
The epibranchial portion is extremely short. 

VERTEBRAL COLUMN 

The vertebral column consists of 68 procoelous vertebrae; 6 cervi- 
cal, 22 thoracic, 1 lumbar and 2 sacral vertebrae comprise the trunk 
series, while about 37 are present in the caudal region. The convex 
posterior surface of the centrum of each vertebrae articulates like 
a ball and socket with the concave anterior surface of the succeeding 
(posterior) vertebra. There is no zygantrum-zygosphene articula- 
tion. Beneath the postzygapophyses the centrum is slightly ex- 
cavated to provide the anterior wall of the intervertebral foramen, 
a passageway for spinal nerves ; these foramina become progressively 
smaller posteriorly throughout the length of the vertebral column. 
Small subcentral foramina are present on part (middle and posterior 
portions) of the caudal series of vertebrae but are absent elsewhere 
on the vertebral column. 

Cervical Vertebrae 

There are 6 cervical vertebrae, the posterior three of which bear 
ribs. The posterior two lack hypapophyses, while the others have 
them; these processes are situated immediately anterior to the con- 
dyle on the posterior face of the vertebrae. The third cervical 
vertebra bears a short, solid pleurapophysis. 

Atlas: The atlas is the ring-like first vertebra which supports the 
skull by articulation with the occipital condyle. Dorsally, it is com- 
posed of 2 flat oblong plates which compose the neural arch and are 
separable in the midline and are overlapped by a forward projecting 
process on the neutral spine of the axis. Laterally these plates are 
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ccmstricted, and each bears a short posteriorly directed transverse 
process. The posterior side of the plate is expanded medially and 
from the expansion arises a postzygapophysis, situated median to 
the aforementioned process. 

The anterior face of the atlas is obliquely slanted, its dorsal bor> 
der being posterior to the ventral border. The anterior aspect shows 
the triangular shaped neural canal withjts thin roof, the curved 
depressed surface, % as large as the neural canal, for articulation 
with the occipital condyle, the lateral downward projecting pleura- 
pophysis near the base of the articulating surface, the median ven- 
tral, forward-projecting spine on the hypocentrum. The ventral 
posterior edge of the hypocentrum is concave and articulates with 
the pleurocentrum of the atlas fused with the axis. 

Axis: The axis is the large second vertebra composed of pleuro- 
centrum, hypocentrum, and the fused pleurocentrum of the atlas 
which forms the odontoid process. The axis has a large, laterally 
compressed neural spine which projects forward over the neural 
arch of the atlas as well as backward like the neural spines of the 
other vertebrae. Like the atlas, it has a pleurapophysis. In other 
respects it is similar to the other cervical vertebrae. 

Thoracic Vertebrae 

There are 22 thoracic vertebrae, all articulated with movable ribs. 
The neural spines become increasingly elevated toward the anterior 
end of the series. Beneath and slightly posterior to the prezygapo- 
physes is a short diapophysis bearing a costal facet for rib attach- 
ment. The facet, particularly on the anterior vertebrae, usually is 
convex dorsally and concave ventrally. The zygapophyses of the 
anterior vertebrae are broader than those of the more posterior 
thoracic vertebrae. 

Lumbar Vertebrae 

The single lumbar vertebra is anterior to the sacral vertebra. 
Its neural spine is low. The pleurapophyses are short. 

Sacral Vertebrae 

There are two separate sacral vertebrae. These have no haemal 
arches. Their neural spines are lower than the spines of the caudal 
vertebrae immediately posterior to them. Their pleurapophyses 
are larger, the anterior ones being thicker than the posterior ones. 
The mids of these procemes join distally (without fusing) to provide 
a broad articulating surface for a thin cartilaginous (calcified) 
plate which in turn articulates with the pelvic girdle. These and the 
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rest of the vertebrae are proportionately less elongate and broader 
than the caudal vertebrae. 

Caudal Vbbtbbbae 

There are 37 caudal vertebrae which decrease in sise and sharp* 
ness of features posteriorly (PI. XIV, figs. 7, 8) . The caudally pro- 
jecting, low neural spines diminish in prominence until at the tip 
of the tail the vertebrae are merely rounded on the dorsal surface. 
Lateral to and beneath the neural spine are the broad, posteriorly 
projecting, paired postsygapophyses articulating by their flat under- 
surfaces with the uppw surface of the anteriorly projecting paired 
prezygapophyses of the vertebra immediately posterior. From the 
lower half of the anterior end of the vertebra the broad pleurapo- 
physes project anterolaterally, representing the fused rib and rib at- 
tachments. The posterior border of these processes forms a slightly 
oblique angle with the centrum. On the posterior ventral side of the 
vertebrae immediately in front of the posterior condyle, are two 
paired facets facing obliquely posteriorly. These articulate with the 
V-shaped haemal arch which projects posteriorly. The chevrons 
are thus attached to the centrum, but in the primitive intercentral 
position. These arches decrease in length posteriorly and disappear 
on the last four vertebrae. 

RIBS 

There are 25 pairs of ribs, consisting of 2 parte, the curved dorsal 
bony section and the ventral cartilaginous section. There are 5 
anterior thoracic ribs which attach to the sternum (on the 7th to the 
11th vertebrae inclusive). They are about % cartilaginous, while 
the following ribs are provided with cartilaginous sections decreasing 
in size posteriorly; the last ones have only a small tip. There are 
3 pairs of cervical ribs; they are compressed anteroposteriorly, 
rather strongly expanded at the distal bony tip, and are less than 
half the length of the anterior thoracic rib; the cartilaginous portion 
of the anterior rib is about % the length of the bony portion, while 
that of the last is nearly equal to the length of the bony portiou. 
The cartilaginous portions are calcified, as indicated by the heavy 
staining with alizarin red. 

No ventral ribs (either gastralia or abdominal ribs) are present. 
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PECTOEALOIRDLE 

The pectoral girdle la an anterior ventral atrtfctnre sdpporting the 
fwtriimbe at the glenoid fossae, and articulating with ^ sternum. 
(PI. XV, figs. 3, 5, 6.) It is composed of 7 elements: Suprascaphla, 
scapula, coracoid, precoracoid, epicoracoid, interelavicle, and clavicle, 
of which the suinaseapula and epicoracoid are cartilaginoae. The un* 
paired interclavicle and paired clavicles are {he median elements by 
which the relatively freely movable, overlapping halves of the re- 
mainder (scapulocoracoids) of the girdle articulate with each other 
and with the sternum. 

Interclavide: The interclavicle is a single, slender, anchcsr-shaped 
bone applied to the ventral surface of the pectoral girdle and tiie 
sternum. It consists of 4 narrow processes. The longest is a 
flattoied, median posterior process 1.1 cm. in length, which artic- 
ulates along it sides with the epicoracoid, and underlies the anterior 
half of the midline of the sternum. It joins anteriorly a pair of 
lateral processes, 6.3 mm. in length, which form the “hooks*' of the 
anchor, curving diagonally posteriorly and paralleling the clavicles. 
The anterior process is very short (1 mm.) and overlies the median 
vratral ends of the clavicles; it is the only portion of the interclavicle 
which extends dors,aI to another portion of the girdle. 

Clavide: TTie clavicle is the slender anterior bone of the girdle. 
It is paired and meets its mate in a point on the midline of the 
girdle; at tiiat point they immediately overlap and completely con- 
ceal in venteal Anew the anterior process of the interclavicle. The 
two clavicles diverge from the median line in a broad V with the 
directed anteriorly. After extending laterally for 7.5 mm., 
parallel to the interclavicular “hooks’* the bone curves dorsally and 
slightly caudad for a nearly equal distance (6.5 mm.) TTie clavicles 
articulate with the interclavicle only at its anterior apex. In normal 
position, the clavicles are overlapped at their apices on the dorsal 
ride by the broad anterior ends of the epicoracoids. The tip 
of eadt clavicle articulates with the suprascapula. TTiis articulation 
is of great importance, functioning as the swivel from which the 
seapulocoracoide rotate in a narrow arc, guided by the groove on the 
jhwtt edge of the sternum. 

Epicoracoid: TTie epicoracoid forms the median posterior and 
fflOft of the anterior (as far laterally as the scapula) borders of the 
nmvaUe halves (scapulocOTacoids) of the pectoral girdle. The ven- 
tn4 ends of the scapulocoracoids lie dorsal to the anterior end of tile 
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sternum, and to the clavicles and interclavicle. The anterior end of 
the epicoracoid normally articulates broadly with the dorsal surface 
of the clavicles near their median ends; the anterior median edges 
overlap each other (the left over the right) and the outwardly curv- 
ing posterior edges appear normally to slide in a groove on the outer 
anterior edge of the sternum. The element borders the coracoid bone 
along its entire median limit, and becomes broader anteriorly, 
where it forms the anterior margins of the coracoid fenestra and 
meets the precoracoid bone lateral to that fenestra. A narrow ex- 
tension of the epicoracoid extends from that point to the antero- 
medial corner of the scapula, thus forming the anterior border 
of the scapulocoracoid foramen. 

All of tile epicoracoid is composed of calcified cartilage except for 
a narrow border of hyaline cartilage on the medial edge of the 
element. 

Coracoid and Precoracoid: The coracoid lies lateral to the 
epicoracoid; it is bordered by the latter in all directions except 
laterally. It forms the lateral border of the ventral part of the 
girdle from the glenoid fossa posteriorly. From its posterior union 
with the epicoracoid the lateral border of the coracoid extends an- 
teriorly to the glenoid fossa, having a large indentation in the mid- 
point between its posterior limit and the fossa. From the midline 
of the fossa the suture separating the coracoid and the scapula sup- 
posedly extends anteriorly to the median posterior border of the 
coracoscapular fenestra although this suture cannot be distinguished. 
The coracoid then extends forward in a narrow tongue, called the 
precoracoid, to meet a posteriorly directed tongue of the epicoracoid. 
Together these processes form a separating bridge between the 
coracoscapular fenestra and the coracoid fenestra. Posterior and 
median to the precoracoid is the supracoracoid foramen. Median to 
the precoracoid, the coracoid curves posteriorly and then anteriorly, 
meeting the epicoracoid and forming the posterior and most of the 
lateral and median borders of the coracoid fenestra. 

Scapula: The scapula is the relatively thick, dorsally directed, 
lateral bone of the girdle. It is narrow in width and thickened 
where it meets the coracoid in the glenoid fossa. From here it ex- 
pands gradually as it extends anterodorsally. The bone forms the 
posterior and lateral borders of the coracoscapular fenestra and part 
of the posterior edge of the girdle, and is indistinguishably fused with 
the coracoids. Its dorsal edge is broadly expanded and articulates 
with the suprascapula. Its anterodorsal edge closely approaches the 

17—6002 
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dorsal portion of the elaviele. Near the dorsal margin of the glenoid 
fossa is the small supraglenoid foramen. 

Suprascapula: This is the large, flat, rounded element on the most 
dorsal part of the girdle. It articulates with the dorsal edge of the 
scapula and with the median side of the dorsal process of the clavicle. 
It arches over the ribs toward the vertebral (‘olumn. Except for a 
narrow vertebral border of hyaline cartilage the element consists en- 
tirely of calcified cartilage. 

sTERNr:\i 

The sternum is the large, sheet-like ventral element which supports 
the ribs (PI. XV, figs. 3, 5). It articulates with the interclavi<*le, 
epicoracoid, and ribs. The posterior edge of the sternum forms a right 
angle with the apex directed posteriorly. It is free from articula- 
tions except with the ribs, with which there are four cartilaginous 
attachments of which the meclian is branched, or sometimes there 
may be 5 separate rib attachments. 7'his edge appears scalloped 
with the rib attachments on the crests of the scallops. The anterior 
edges form a right angle on either side with the posterior edge. The 
edge is deeply grooved for articulation with th(‘ (‘picoracoid. This 
anterior edge does not continue medially to com})h‘te a scpian* but 
curves gently anteriorly, enclosing a rather broad anterior process. 
A large notch in this process rectdves part of the interclavicle, the 
posterior third of which emerges ventrally from the notch and (‘X- 
tends posteriorly in contact wdth the ventral surface of tlu* sternum. 

The sternum consists of calcified cartilage, as is indicated by its 
reaction to alizarin red. 

FORELIMB 

Humerm: The proximal bone of the forelimb is 1.7 cm. long. It 
is a narrow’ rounded bone (PI. XVI, fig. 4) expanded at both ends 
to provide articulation wdth the pectoral ginlle and the radius and 
ulna. The proximal end is expandecl horizontally and compres.sed 
and bent slightly upw^ards from the level line of the bom*. Viewed 
dorsally this expansion appears fan-shaped. On the median half 
of the curve of the fan it is expanded into a surface for arti(‘ulation 
with the pectoral girdle. Lateral to this surface the curve of the 
fan indents. From the ventral view this expansion appears de- 
pressed in the middle wdth a ventrally projecting knob on the lateral 
edge. 

The distal end of the bone is expanded and compressed vertically 
at an angle of 70® to the compression of the proximal end. The 



Barrows and Smith: Xenosaurus grandis 


259 


compressed part of tlie bone spreads wider ventrally than dorsally. 
On the lateral sid(* of this compression are two knoi>s, the larger 
dorsal one, the radial condyle, for articulati(m with the radius, the 
smaller ventral one, the ulnar condyle, for articulation with the ulna. 
Immediately proximal to the larger condyle is a groove with a 
nutritive foramen. A supracondyloid foramen occurs lateral to the 
radial condyle. 

RadliLs: A thin elongated bone forming the preaxial half of the 
distal part of the forelimb (PI. XVI, fig. 4). It is I.l cm. long. 
It is expanded at its proximal end to form a cuplike articulation 
with the larger knob on the humerus. On the sirle of the bone 
posterior to this socket the radius articulates with the side of the 
ulna. The distal end has a small expansion for articulation with the 
radiale of the wrist. 

rina: The ulna is a thin elongated bone, slightly thicker than 
the radius, forming the postaxial half of the distal part of the fore- 
limb (PI. XVI, fig. 4). It is l.‘I cm. long. The proximal end is 
expanded and indented to articulate with the smaller condyle on the 
humerus. The distal part of the bone is expanded into a malleolus 
which articulates with the ulnare and the intermedium of the wrist. 
The posterior edge of the bone next to this malleolus is flattened 
lor articulation with the pisiform. No ulnar patella is present. 

Wrist Honrs: The wrist bones are small, irregularly shaped little 
bones serving to connect the radius and ulna with the phalanges 
(PI. XVI, fig. S). They consist of ten elements, including the small 
lateral pisiform (PI. XVI, fig. 4l, articulating with the ulna and the 
ulnare; the large cuboid ulnare, articulating with the ulna, the 
pisiform, the internudium, a centrale, and carpalia V and IV: the 
small intermedium, articulating with the ulnare, radiale, centrale and 
ulna; the elongate radiale, articulating with the radius, the inter- 
medium, carpale I, metacarpal I, and centrale; the .<mall cuboid 
centrale articulating with the radiale, intermedium, ulnare, carpalia 

I, II, and III; the respective carpalia, articulating with the corres- 
ponding metacarpals. 

Di(pts: ]\Ietacarpal III is the longest, IV is nearly as long, and 

II, V and I are succeedingly smaller. The formula for the phalanges 
is 2, t‘I, 4, 5, II. The phalanges articulate with each other by condyles, 
the anterior ('iid of each phalanx being knoblike and the posterior 
end depressed. The proximal end of each phalanx extends under the 
distal end of the preceding one. All the digits are clawed. A small 
sesamoid bone is })resent at the dorsal base of each claw. 
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THE PELVIC CIRCLE 

The pelvic girdle acts as a means of attachment between the 
hind limbs and the vertebral column by union in a cartilage plate of 
the ilium with the two sacral ribs, and by articulation of the femur 
in the imperforate acetabulum. It is composed of S elements 
(PI. XV, fig. 2; PI. XVI, fig. 71 : pubis, ilium, ischium, hypoischium, 
and epipubis. The latter two arc composed of calcified cartilage, the 
others of bone. 

Pubis: The pubis is the anterior bone of the girdle. From the 
lateral edge of the girdle it is diretded ventrally and forw.anl at an 
angle of 20° to the perpendicular on the vertebral column. Its 
ventral side is convex, its dorsal side slightly concave. It docs not 
meet its mate in the midline but is separatctl from it by the small 
cartilaginous epipubis. The anterior end is expanded and rounded 
slightly. It is overlapped at its tip by the epipubis so that it docs 
not form the anterior limit of the girdle. At its lateral limit, the 
pubis sends ventrolatcrally a wing terminated l)y a knob-like 
thickening. Posterior to this wing the bone is indented on its lateral 
side and then protrudes again immediately in front of th(> sharp edge 
of the acetabulum. The median edge curves from its laterally 
directed course and turns posterior just median and anterior to the 
acetabulum. The curve of the pubis is continuous with the curve of 
the anterior border of the ischium ami forms with it the anterior, 
lateral, and posterior border of the ischiopubic fenestra. If the 
acetabulum is imagined to be triangular with its longest base vem- 
tral, the suture of the pubis with the ischium in the acetabulum 
can be said to bisect the ventral base of the triangle and the sutun* 
with the ilium to bisect the anterior side of the triangle. The suture 
with the ischium can be traced on the ventral side of the girdle from 
the acetabulum to the place where the curve of the ischiopubic 
fenestra is sharpest on its lateral edge. Dorsally neither the suture 
with the ischium nor with the ilium can be distinguished. The 
obturator foramen pierces the pubis on its ventral side in the middle 
of the bone between the suture with the ischium and the lateral 
wing on the pubis. 

Epipubis: A small, triangular, cartilaginous element wedged be- 
tween the anterior ends of the two pubes. The sides of the triangle 
are concave so that the apices are long and tapering. Two of these 
apices overlap the anterior edges of the pubes, the third is directed 
posteriorly between the pubes. Here it is joined in life to the hypo- 
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iscliium by the puboischiadie ligament forming the median border 
of tlie two isehiopubic fenestrac. 

Ischium: The median posterior pair of bones of the pelvic girdle. 
From its lateral edge it is directed slightly ventroanteriorly. It is 
a broad bone, expanded at both ends, its curved anterior border 
forming the posterior border of the ischiopubic fenestra. It is 
separated from its mate of the opposite side by the cartilaginous 
hypoischium. At of the distance from the lateral limit along the 
posterior border, the ischium sends posteroventrally a broad process. 
The bone is flat except for the thickening at the acetabulum. Its 
suture with the pubis bisects the ventral border of the acetabulum 
and continues on the ventral sid(‘ of the girdle to the place where 
the lateral border of the ischiopubic fenestra has its sharpest curve. 
Dorsally this suture cannot be distinguished. The suture with the 
ilium bisects the posterior border of the acetabulum and cannot be 
seen dorsally. 

Hypoischium: This is a cartilaginous element wedged between the 
two ischia and extending forward to form the median border of the 
ischiopubic fenestrae with the puboischiadie ligament. It also ex- 
tends backward in a narrow tapering process for a distance equal to 
the entire antero-posterior length of the girdle. The anterior process 
is broad between the anterior parts of the two ischia and taper> 
sharply to a point joining the ligament. 

Ilium: The ilium is the narrow, posterior, dorsal bime of the 
pelvic girdle joining the sacral ribs. It articulates anteriorly with 
the pubis and the ischium in the acetabulum. From this socket 
it curves slightly dorsad and shortly continues directly caudad for 
the rest of its length, tapering slightly at its posterior end. Its 
dorsal edge has a small rough ridge just behind the acetabulum. The 
articulation with the broad ends of the sacral ribs occurs on the 
medial half of the middle of the length of the bone. 

HIND LIMB 

Femur: The long proximal bone of the hind limb (it is 1.9 cm. 
long) articulating with the pelvic girdle and the fibula and tibia 
(PI. XVI, fig. 5). At its proximal end it is compressed laterally. 
On the median side of this compressed region is a large anteriorly 
projecting knob, the head, for articulation with the pelvic girdle. 
Lateral and posterior to the head is the trochanter, a lesser knob for 
muscle attachment. On the ventral side of the bone, between the 
trochanter and the head, the femur is slightly depressed. The shaft 
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of tlie bone curves slightly (ventrally) from the proximal to the 
distal end. 

At the distal end the bone curves slightly laterally and expands 
to articulate with the tibia and fibula. At this point ocimrs an ex- 
traordinary complement of 6 se.^amoid bones (PI. XVI, figs. 1, 8). 
(^n the anterior side of the femur, near the beginning of tlie expanded 
part, there is a smooth area where the .<mall round scalelike patella 
tibialis is attaclied. On the anterior side also, between the femur 
and the tibia and fibula, are wedged three small int.‘rartieular sesa- 
moid Ixmes. The.se three elements seem to be attached between the 
long bones to two more, similar, s(‘samoid elements wedgc'd into the 
joint on its posterior side. One or two of these o elements may 
represent the fibular interarticular sesamoids. The posterior side 
c? the femur presents two seroll-like condyles. The fibula articulates 
with the .smooth lateral side of the larger dorsal condyh*. The* tibia 
articulates with the rounded edge of the smaller ventral condyle and 
the whole distal edge of the larger tamdyle. Proximal to the mid- 
point of the larger condyle the femur is slightly depressed for a short 
distance. 

Tibia: The tibia is the larger of the two bon(‘s of the distal end 
of the hind limb (PL XVI, fig. 2l. It is 1.8 cm. long. It is broadened 
for about ^ of' it^ length at the proximal end. Here it expands 
greatly to articulate broadly with the femur. The posterior edge 
of this articulating .Mirfac(‘ is indented slightly to articulate with the 
.side of the fibula. The shaft of the tibia curves slightly caudad. 

The distal end of the tibia is expamled to only * j the width of the 
proximal end. The tip is cupped to j)rovide arti<'ulation with the 
astragalus. A .small anteroventral projection of the tip (‘Xtcaids 
along the side of the astragalus. 

Fibula: The fibula is the smaller bone oi the distal part of tlu* 
hind limb (PI. XVI, fig. 2l. It is 1.8 cm. long. The -haft of the 
bone curves slightly caudad. The proximal end is (‘xpanded slightly 
and articulates on its side with the side of th(‘ large dorsal comlyle 
of the femur and with the notch in th(‘ end of the tibia. The distal 
end is also slightly enlarged and has an oblong, slightly convex sur- 
face for articulating with the calcaneum. 

Ankle Bones: The a.stragalus and calcaneum are fused (the 
astragalocalcaneum of Schaeffer). The calcaneum is the posterior 
element, the larger of the two, and may be distinguished from the 
astragalus by an indentation between the two articulating facets, 
the calcaneum articulating with the fibula and the astragalus artic- 
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ulatinjj; with tlic tiha (PI. XVI, fi^. fi). If tin* fair of the oblong 
facet of the caleaiieuin observed in direct view, the face of the 
larger round astragalus facet by comparison is slanted slightly mon* 
dorsal and anterior. The v(‘ntral side of the fused bone is slightly 
concave, except for a lump raised on tin* distal edge of the cal- 
caneum. The distal bord(‘r of the fused bone is wavy and articulates 
with metatarsals I and II, and tarsalia aiul 4. 

The tarsalia are only two in number. IV is an irregularly shaped 
(‘lenient, about the size of the calcfirumm, wedged in between the 
fus(‘d astragalus and calcaneiim, the metatarsalia IV and V, and 
tarsale .‘I. Tarsale .‘I i> repi(‘sented by small element closely applied 
to metatarsal III. This eh'inent bends over the proximal end of 
iiK'tatarsal II so that it is obli((ue to the straight line* of metatar-^al 
III. Tarsalia I and II appear to be fused to the proximal ends of 
the corr(‘sponding metatarsalia. 

Tlu* digit> arc* five in numb(‘r, I being the smallest and 
the lengths inen'a^ing progr(*ssively to IV which is the Iong(‘st digit 
(PI. XVI, tig. ()) \’ is intermediate in length between I and II. 
M(‘tatarsal V i^ out of line with the other metatarsals and is pe- 
culiarly modifu'd. It i" (‘xpand(‘d at its pimimal end so that it 
comes in contact with the posterior fa(‘e of tarsale IV, reaches the 
astragalocalcaneum, and underlies metatarsal IV. It is also much 
shorteiuMl. On the ventral side near its distal end. the bone has a 
small protub(‘ranc(‘. The phalangeal formula is 2, 3. 4, 5, 4. All the 
digits are clawed. A small sesamoid bone occurs at the dorsal base 
of each claw, 

DISCTSSIOX 

Little of strikingly unusual nature was discovered in the skeleton. 
Perhaps the most noteworthy discovery was the presence of otoliths, 
which hen'tofore have not been recorded above amphibians and 
ar(‘ definitely not present in the related genera Ilclodcrma and 
(rcrrhonotus. They w(‘re found on both sides in all three skulls 
examined for tluan, in which they could best be seen through the 
fenestra ovale; they lie loose in the otic capsule, where they roll 
about freely as the >kull is tilted at various angles. 

Apparently unusual aLo are the palpebral and sclerotic bones. 
The former are not recorded in any other lizards, and the latter in 
very f(‘W (e. g., Lacerta). 

We were at first inclined to regard the astonishing complement 
of () sesamoid boiu's at the knee as another unique characteristic. 
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but a like number was discovered in both Gerrhonotus and Helo- 
dernia, in each of which the arrangement is very much like that of 
Xenosaurus. 

While well known in many groups of lizards, the function of the 
curious incisive process on the premaxilla remains unknown. In 
Helodenna it is reinforced by a pair of like processes on the anterior 
tip of the prevomer. The structure is of jsuch wide occurrence and 
constancy that some important function for it is suggested. 

Subcentral vertebral foramina, said by Camp to be absent in the 
higher Anguimorpha, are present in the anterior caudal vertebrae 
not only of Xenosaurus but also Gerrhonotus. They are absent else- 
where in the vertebral column. Their presence in Heloderma could 
not be determined in the specimen available. 

RELATIONSHIPS OF XENOSAURUS 

In tabular form the contrasting characters of Xenosaurus, 
Heloderma and the Anguidac are summarized. No mention has 
been made of characters similar in the three groups. 

It is clear that Heloderma is very widely different from those 
forms with which it is compared. The grooved teeth; the curious 
ventral fusion of the frontals below the olfactory lobe of the brain; 
the absence of the postorbital bone and >upratem|>oral fossa, and 
very great reduction of the squamosal; the presence of 8 (*ervical 
ribs and 2 lumbar vertebrae; the absence of the scapulocoraeoid 
and coracoid fenestrae; tlie complete separation of the pelvic bones; 
the median cartilaginous plate between the bony lateral halves of the 
sternum; the exclusion of the maxilla from the infraorbital fossa 
and re>ultant contact of ectopterygoid and palatine bones; absema' 
of a parietal foramen; contact of prefrontal and |>ostfrontal ; the 
short stapes; the separate surangular; the absence of cervical 
hypapophyses ; the presence of vomerine incisive processes; the con- 
tact of pterygoid and jugal; and the curious dorsal trunk M'utella- 
tion, among other lesser peculiarities, thoroughly validate the segre- 
gation of the genus as a separate family. It is far less closely allied 
to either Xenosaurus or the Anguidae than the latter two are to each 
other. 
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Table of Comparlsons 


XfttosauruH 

l)ain‘(l 

fused 

open \ent rally 


H elodermn 
paired ^ 
paired 

closed \ent rally 


Feature 

Nawils 

Frontalh 

Ventral groove 
on frontal 

Frontal and 
I)reinaxilla 

Parietal foramen 

Maxilla and 
pre\ oniCT 

Septoniaxilla 

Prefiontal and 
postfrontal 

Postoibital 

Palpebial 

Seleioties 

Jugal 

Su]»ratemi)oral 

fossa 

Supra temporal 
arcade 

Tabulare 

Squamosal 


\ery narrowly 
contact ven- 
tral ly, r^pa- 
lated dorsally 

lirevf'iit 

clearly in con- 
tact 

with a sharp 
dorsal ri<lge 

no contact 


fus(*d with post- 
fiontal 

contacts s(jua- 
mosal 

l)au('d 

about 2() 

bioadly contacts 
s(piamosal 


jireM'iit 

\<uy well d(*- 
V elo])(*(i 

veiy small 


\ ei V huge, broad 


contacts parietal, 
jugal 


separated widely 


absc*nt 

not or barely in 
contact 

not prominently 
ridged 

narrowly in con- 
tact dorsally ^ 

absent 

separated from 
sciuamosal 

absent 

absent 

broadly eepa- 
ratCMl from 
scjuamosal 

absent 


abs(uit 


enlarged. 

flattened 

extremely mi- 
nute, vestig- 
ial 3 

contacts neither 


Anguidae 

pained 

fused or paired 
ojien ventrally 

widely si»parated 
to broadly in 
contact 

present 

clearly in contact 

not prominently 
ridged 

no contact 

separate 

contacts squa- 
mosal 

absent 

absent 

narrowly or 
broadly sepa- 
rated from squa- 
mosal 

present 

weak 

moderate 

slender 

contacts neither 


1 ArroidiiiK to tl «• in-aU iit* fused, hut C'iiinp Hn<l Cldiuoie l>o(h correct this 

.shiteinent. 

2. (Jdiuoie states that the (ouLuf of piefrontal and postfiontal excludes the frontal from 
the oihital htudci, hut this is not so in the HpeLinien (>xanuned In it a narrow projection of 
the fiontal undcilit's the coiniiu’ii sutuie of the prefiontal and postfiontal, and fonns a ehort 
pint of the supiaoihital line 

3 Cleiierallv consideied ahseiit, an extrenielv small lUHlule Uing: on the lateral surface of 
the sutuie between the tahulaie and quadrate, in the single specimen exanuiusl, is interpreted 
as the stiuainosal. There aie two othei hon\ lUKlules distal to the s(iuamO'«al on the t»dge of 
the ipiadiate, whose ideiititus, tie not known 
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Feature 

Xeuosaurus 

Helodcrma 

Auguidae 

External naris 

not bordered by 
osteoderms 

bordered in part 
by osteoderms 

not bonlered by 
osteoderms 

Prevomer 

no incisive 
j process 

an incisive 
jirocess 

no incisivt' process 

Palatine and 
ectopterygoid 

widely separated 

generously 

overlajiping 

widely .sepanited 

Posterior palatine 
vacuity 

bordered by 
maxilla 

not bordered by 
maxilla 

bordered by 
maxilla 

Pter>’goid 

no contact with 
jugal 
toothless 

barely contacts 
jugal 
toothed 

no contact with 
jugal 

toothed or not 

Ectopterygoid 

reachc" labial 
border 

does not reach 
labial bolder 

doe" not reach 
laliial bordi'r 

Carotid fossa 

shallow 

\ery shallow 

\(‘ry de(‘p 

Sphenoid 

separate in 
young adult" 

fused with 
otoccipital 

sepal ate in young 
adults 

Otoliths 

present 

absent 

absent 

Stapes 

very nearly 
reaches tym- 
panum 

does not n'ach 
quadrate le\’el 

neaily reaches 
tympanum 

Surangular 

fused with ar- 
ticular and 
preart icular 

separate 

fus(‘d with articu- 
lar aiul pri'ar- 
ticuhir 

Teeth 

blunt, bases not 
swollen, 

"inooth 

sharj), elongate, 
reduca'd in 
number, bale's 
"wollen, many 
groovf'd on 
anterior me- 
dial edge 

blunt. ba"es not 
.swolh'ii, "iiiooth 

Bianchial arch II 

no vestiges 

no vestiges 

epibraiiehial 

I)n\s(*nt 

Cervical 
vertebrae •'* 

6 

8 

8 

Cervical 

hypopophyses 

present 

absent 

present 

3rd cervical 
vertebra 

ribless 

ribless 

ribbed 

Sternal ribs 

5 

4 

5 

Lumbar 

1 

2 

0 


\'ertobrae 

4. Gilmorf; <*tatP8 that the ii axilla furia^ a I uit of itM ln>rfli'r, l»ut thm i'< tipiiart'iiily a 
lapsus. 

а. For convenience all vertebra* iii the neck icKion uhrim* ribs, if any, fail to reach the 
sternum are considered cervical vert i brae. 

б. Posterior trunk vert*»brne without iibs (or with the ribs fused) are regardeil ns lumbar 
vertebrae. 
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Feature 

XenosauruH 

Heloderma 

Anguidae 

Scapiilocoracoid 
and coracoid 
fcncstrac, and 
distinjsuishable 
precoracoid 

present 

absent 

pres, nt 

Clavicle 

un forked 

unforked 

forked or unforked 

Interclavicle 

subcruciform 

rod-like 

cruciform 

Sternum 

cart ilaKinous 

halves bony, 
separated by a 
median carti- 
lage plate 

cartilaginous 

• 

Epicoracoid 

reaches scapula 

fails to reach 
sca])ula 

reaches scapula 

Int(*rmedium 

large 

very small " 

extremely minute 

Knee ^esiiiioids 

6 

at least 4. 
jirobably 6 

6 

Pelvic bones 

fused at 
acetabulum 

entirely 

separate 

filled at 
acetabulum 

Tympanum 

concealed 

exposed 

exposed 

Dorsal trunk 
osteoderms 

absent 

present 

present 

Dorsal scales 

minute, granular 

large, notlular 

large, imbricate 

Head scales 

small, irregular 

irregular 

regularly arranged 


Characters peculiar to Xenosaurus, within the limits of the 
present comparisons, are: the unique otoliths, sclerotic bones and 
palpebrals; the very strong postorbitosquamosal arcade, with articu- 
lation of the squamosal with the jugal and parietal; the subcruci- 
form interclavicle; the large intermedium; the penetration of the 
ectopterygoid to the external, lateral labial border, at the maxillo- 
jugal suture; conceal d tympanum; and the curious granular, dorsal 
body scales lacking osteoderms. 

Characters peculiar to the Anguidae include an extremely deep 
carotid fossa; absence of lumbar vertebrae and presence of ribs on 
the 1st postaxial vertebra; cruciform interclavicle; the presence of 
the epibranchial of branchial arch II; large, imbricate dorsal trunk 
scales; and distinctive head plates. 

The retention of the family Xenosauridae, distinguished from its 
closest relatives the Anguidae and Helodermidae, appears to be 
amply justified by the character'^ differing between the three groups. 

7. G.iiernlly snicl to h? ahaont, the intennediuiii is clearly present, though small, in the 
skeleton exumiiie<l. It is present althounh extremely minute in a single speetmen of G, im- 
hricafiM examineil for it. Camp records its existence in both these genera, but erroneously 
says it is absent in Xenomurus. , 
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The family obviously is most closely related to the Anguidae. All 
three families appear to have been derived from some common stock, 
rather than any one from the other. Retaining the least number of 
unique primitive characters is Hetoderma, with only the separate 
surangular and pelvic bones in that category. Its specializations 
are many and except for the reduction of the postorbitosquamosal 
arcade, do not follow the line of evolutiorf indicated by the Anguidae. 
Of course they likewise do not parallel the Xenosauridae, which is 
quite primitive in many respects. The latter family possesses the 
most primitive postorbitosquamosal arch of the three groups, and 
likewise the large intermediurti is primitive. Yet the curious scutella- 
tion, fusion of the surangular, and the development of sclerotic and 
palpebral bones, cannot be considered primitive. 

The Anguidae possesses more unique primitive characters than 
either of the other families. Among them are the possession of a 
portion of arch II, large imbricate dorsal scales, absence of lumbar 
vertebrae, presence of ribs on the 3rd cervical vertebra, and pre- 
sumably the cruciform interclavicle. Yet the reduction of the post- 
orbitosquamosal arch is greater than in Xcnosaurm; it has the 
greatest development of the carotid fossa; and it is not as primitive 
as Heloderma (but like Xerwsaurti^) in the distinctness of the sur- 
angular and ptelvic bones. 

It may be concluded that the Anguidae is the most primitive 
family of the Anguioidea, but that the several members of that 
superfamily are not to be derived from the Anguidae directly, at 
least as that family is now known, but from a common stock prob- 
ably not greatly different from its primitive members. 

CONCLUSION 

Otoliths are recorded for the first time from reptiles, and palpe- 
bral bones for the first time in lizards. The family Xenosauridae 
is regarded valid and more closely related to the Anguidae than to 
any other family. The ‘‘paroccipitaT^ of Camp and (lilmore's 
Melanosaurus rtiaximus is regarded as identical with an element 
in Xenosaurus interpreted as a separately ossified epiphysis of the 
paroecipital process. 
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PLATE XI 


Fig. 1. Xenosaurus grandis 
From the E. H. Taylor— H. M. 
Fig. 2. Same, ventral view. 


fOray), dorsal view. Cuanllapan. Veracru*. 
Smith collection. Somewhat reduced. 
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PLATE XI 
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PLATE XII 

Skull of Xenosanrus grandis (Gray), much enlarged. 
Fio. 1. Ventral view. 

Fig. 2. Dorsal view. 
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PLATE XIII 

Skull of Xt nosauru,^ qrandi.^ (dray) much onlar^od. 
Fig. 1. Posterior view of >kull. 

Fig. 2. Median view of lower jaw. 

Fig. 3. Outer lateral vif^w of lower jaw. 

Fig. 4. Skull lateral view. 
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PLATE XIV 

Pic. 1. Dorsal view of maxilla, spptoniaxilla and associated Iwncs; premax- 
illa. nasal and frontal removed. laibels: Inc. lacrimal; m, maxilla; />re/, pre- 
frontal; prer, provomcr; nvplm, septomaxilla. 

Fig. 2. Tabulare, dorsal virw. 

Fig. 3. Otoooipital, ante rior view. La^)ol^: ab /. form., n; nit t r, 

point of attachment of tnibocula communis; hnsioc t, basiocTipi' fiilx'ra; / 
etui, foramen endolymphaticum : / e f, internal carotid fonimeii: n j, pas- 

terior acoustic foramen; }moc pr. paraoccipital proce.-s; pro, proeitic; pi pr 
pterygoid process; sp/i. >phenoid. 

Fig. 4. Frontal, ventral Mew. Surface labelltil: nm prtj, eontact.s prr*- 
frontal; und n, under the nasal; und pom, extends umler prernaxiDa. 

Fig. 5. Parietal, ventral view. Lab<‘ls: n r, ant<*rior ridge; eon tppf, con- 
tacts epipteiygoid; p a. point of attachment of procevnis anterior of synotie 
tectum; par /. parietal foramen; p r, posterior ridge. 

Fig. 6. Otoccij)itai, ilor.vd \iew L.d)eb' nh /. alMliifans foramen; alt I t\ 
point of attachment, of trabecula communis; rp, carotid fosmi; p n, point of 
attachment of proces'^u^ anterior of .\vnotic tectum; ftnroc pr, parocidpitai 
jiroce.ss; p n j, vidian canal; pi m, pterygoid prcH•^•s^; Mph-oior spiienoid-<itoe- 
cipital suture; mprnoc, supraoceipifal ; im, j>oint of atraehment of (H'eipital. 

Fig. 7. Two ba.sal caudal vertebrae, the first with its chevron; ventral ins- 
pect. Labels: cen, cenlmni; ch, chevron; pi, phurapophysi- ; po^tz, postzy- 
gapophysis; prez, prezygopophysis ; mb f, .subcirntral foramen. 

Fig. 8. Same as fig. 17, dorsal aspect. Labels: to .>/>, m*urfd spine; other 
labels as for fig. 17. 
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PLATE XV 

Fig. 1. A phantom fijjuro of tho cranium. Blackened areas are heavily 
stained; stippling indicates lighter >taining: short lines indicate membranes. 
Labels: /o. optic foramen: is, interorbital septum; ju, jugal; o/, optic fenestra; 
oo, otoccipital; pii, proce.ssus ascendens; fwir, pila accessoria; pila anto- 

tica; pas, processus anterioi of svnotic tectum; pm, pda metoptica; ps, planum 
supra.septale; sin, subiculum infundibuli; fr, trabecula communis; (m, taeniji 
marginalis; tm( , taenia medialis. 

Fig. 2. Pelvic girdle, lateral aspect. Labels: ant, acetabulum; hypnis, hy- 
poischium; il, ilium; Is, ischium; pub, pid)is. 

Fig. 3. Pectoral girdle and sternum, vtntral aspect. KNcnly dotted areas 
are of calcified cartilage; diagonal lines inelicate bone; and irn^gular dots in- 
dicate hyaline cartilage. Shading is the intent of the dark«T areas; for <'X- 
amplc, both portion.s of the girdle overlie' the* sternum (in this aspect), wliile' 
the right half of the girelle overlit*s the left half, e’te*. 

Fig. 4. Hyobranchial ai)paratu.<. Labels: cfr, e'erateihyal ; hyp, hype)hyal; 
br. branchial cornu (ceratobranchial) ; e. epibranchial I, hy rop, liyejid cfipula. 

Fig. 5. A.s in fig. 19. elorsal aspect. Shaeling inelieate’s the .siine as in fig 19. 

Fig. 6. Right half of pe'ctoral girdle, in late'ial aspect. Shading as in fig. 19. 
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PLATE XVI 

Fig. 1. Knee joint, in dorsal aspect. Labels: fe, femur; fib, fibula; ses, 
sesamoid; t, tibia. 

Fig. 2. Posterior aspect of left fibula and left tibia. 

Fig. 3. Knee joint, somewhat separated in dorsal aspect. Labels: jc, fe- 
mur; d ses, dorsal sesamoids; v se^, ventral sesamoids; t, tibia. 

Fig. 4. Foreleg showing dor>al a.'^pect of humerus {h), ulna (a), radius (r), 
and pisiform (pis). 

Fig. 5. Left femur, don'^al aspect and anterior a.^^iiect. 

Fig. 6. Left foot, dorsal aspect. Labels: ast, astragalo-calcaneum ; (a, tar- 
salia. 

Fig. 7. Pelvic girdle, ventral aspect; cartilage stippled. Labels: epub, epi- 
pubis; hypois, hypoischium; il, ilium; in, ischium; pith, pubis; me v. sacral 
vertebra. 

Fig. 8. Left hand, dorsal a.>pect. Labels: car, carpalia; ct, centrale; int, 
intermedium; pis, pisiform; r, radius; rd, radiale; u, ulna; ul, ulnare. 
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emoluments on Ceylonese Snakes of the Genus Typhlops 
with Descriptions of New Species 

Bv HOWARD H. TAYLOR 

Abstkait: Five iu*w of the small blind snakp> of the genus Typh^ 

lops are dcsTnbt'd from the Island of Ceylon. These are Typhlopa lankaensis, 
T. rinlan us, T. mnlcolmi, T. tniebrnrum, and T. I'oddnr. Five other forms are 
reported al>o. Tlu'se are Typhlops braminus, T. porrcrlus, T. minis, T. ccy^ 
louuns, and T. h ucomclas. 


T HK most recent review of the snakes of Ceylon, is included in 
a recent volume by Malcolm Smith, which deals with the fauna 
of India and southeastern Asia.* In this entire region 19 species 
belonging to the genus Typhlops Oppel are re(*ognized, one of the 
species being represented by two subspecies. Of the 19 species, five 
are reported from the island of Oylon. Three of these have not 
been found dsewhere and are presumed to be endemic. The spe- 
cies are: 

1. Typhlops wirm Jan, a species described about 85 years ago, 
but known from very few specimens, and from the single defi- 
nite locality — Peradeniya. Endemic. 

2. Typhlops Ivucovielas Boulenger. Known from two specimens. 
Endemic. 

3. Typhlops ceylonicus Smith. The type is the only known 
specimen. Endemic. 

4. Typhlops porrectus Stoliezka. This species occurs in India 
and Burma. It was recorded for the first time from Ceylon in 
1897 by Mehely. Smith reports a specimen from Punduloya, 
Ceylon. 

5. Typhlops bnvniniis (Daudin), a widely distributed species, 
long known from Ceylon. 


* Tlie Faiinn of British India, Ceylon and Burma, includinff the whole of the Indo-TOncw 
Suh-Rcgion; Reptilia and Amphibis. Vol. Ill, Serpentea, Dec. 1943, London pp. I-XII, 1- 


583, text ftjts. 1-100, 1 map. 
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In the Edward H. Taylor-Hobart M. Smith Collection t' ^re are 
36 examples of these diminutive, ''blind” snakes from Ceylon Most 
of the specimens were obtained in the region 12 miles north of 
Trincomalee where the land is only about three to five meters above 
sea level. Two are from the mountainous region near Peradeniya. 
Of these two specimens, one belongs to the well-known Typhlopa 
braminuSy the other is an example of the rare Typhlops mims. 

Of the 34 specimens from the region north of Trincomalee, not 
one seems to belong to a described species; but they arc separable 
into several distinct forms which are here described as new. All 
were obtained in sandy soils. Several were found within a few feet 
of high-water mark on the shore of a saltwater lagoon, in debris left 
by the waves. The soil wa< disturbed to a depth of only 3 to 4 
inches while looking for them. Others were found by systematically 
moving accumulations of leaves on the forest floor, or debris from 
about the base of coconut trees. 

Typhlops pornctus Stoli(*zka 

Typhlopn porrectus Stoliczka, Joum, AMat soc Hengiii. V«*l XI-, I**?!, p 42»J, pi XXV, 
figs 1-4 (T\pe hK*alit\, Bengal. IihIih) MeheK, Terim**« Fnzetek, \ ul XX, p Hi 

(Kala-weua, Ce>lon). Smith, Fauna British liulia, CV\lon and Biirinn inrliiiiing the uhole 
Indo-Chinese Sub-region, Reptilia and Aiiiphibin, \ ol. Ill, p, 4n (l^indulova, (V\loti). 

This species ^\idespread in India but apparently it is uncommon 
in Ceylon. Two records, that of Mehely in 1H97, and that of Smith 
in 1943 are the only specimens that have been reported. 

The characteri^tics of thi< specks, 18 '»cale rows, diameter of body 
in length 50-60 times, an incompletely divided nasal and the 4(Ki-440 
transverse scale rows, clearly separate it from other known Ceylonese 
forms. 

Typhlops minis Jan 

Typhlops mirus Jan, Iroiiographie Generah* den OhdiiMin. li\r 1. iMJii, p ti. pin ,'i A fl, 
fig. 7 (Type lorality, CV\lon). Gunther, ReptiUn of Britmh India. iHtU, p I7rt, pi 1 «, fig. 
H; Theobald, Descriptive Catalc^ue of the ReptiliH^ of Hritivh India, 1M76, p Botilen- 

ger. The Fauna of British India inrluding Ovlon and Hiiniia, Reptilia and Batmehin, IHIMI, 
p. 240; and Catalogue of the Snakes in the British Mu'N'Iiiii (Natural History), V<*l 1, |m 9S, 
p 52; Wall, Ophidia Taprobanica or the .Snaki>s of (’ >h,n, 1921, pp. 7-9, fig 1 ; Joiirn Bom- 
bay Nat. Hist. Soc., XXIX, 1923, p. 348, Smith, The Fauna of British India inrluding (Vy- 
lon and Burma, Reptilia and Amphibia, Vol III, Seriienti's, Dec 194.3, p. fi^i. ((’eyion. 
Known definitely from Peradeniya.) 

A single specimen, EHT-HMS No. 30094, from Peradeniya, Cey- 
lon, is in the collection. It may be well to record the characters of 
this specimen in some detail. 

Head rounded in lateral profile, the nostrils ventrolateral, not 
visible from above; the width of the rostral equal to half (or slightly 
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mo. ) the width of the head, and not enclosed by the nasals ;t a 
suture completely divides the nasal, and reaches to the second 
labial; the area of the anterior (inferior) portion is equal to one- 
sixth the area of posterior (superior) portion; preocular a little 
smaller than ocular; no trace of eye discernible; subocular present^ 
as large as ocular; dorsal head scales larger than body scales, but 
frontoparietal, frontal, interparietal, supraoculars and psrietals 
smaller than ocular or preocular; first labial smaller than second; 
second larger than third, but much smaller than fourth ; three pos- 
terior labials in contact with the subocular. 

Mental distinctly larger than adjoining scales; three for two) 
lower labials (secoml and thirfl may be partially fused) wholly con- 
cealed when the mouth is clo.sed. Tail lacking the terminal sharp- 
pointed spine, but having a low rounded elevation. 

Brown above; the snout and lower parts yellowi.«h with a sparse 
amount of pigment. 

Scale rows about the body, 18; transverse scale rows around body, 
about 317 ;§ on tail 14. Total length, 131 mm.; tail length, 4 mm.; 
head width, 2.4 mm.; Ixxly width, 3.1mm.; body width in total 
length, about 42 times. 

There is some irregularity in the shape and size of the caudal 
scales. Smith {loc. cif.) gives the range of transverse scales as 330- 
3()(); and the maximum length, 140 mm. 


Tijphlopn ceylonicus Smith 


Tuphloptt miru:( Wall (pait ), (Ipl tdia TapioUanira or the Snakes of Ceylon; Colombo, 1U23, 
p. 7. (In oiu* place, in a table the na^aK aie repoited av meetiiiR behind rostral. At the 
bottom «if the pan* 1 k» .‘'tat"' “sometiiiio m contact behimi the loMial.”) 

rt/p/i/opf it vUmicuit Smith, Fauna of Britidi Iiulia, Ceylon and Burma, including the 
whole of the Iiulo-(’hinese Sub-Ib'gn n, Reptilia and Amphibia Vol. Ill, Serpentes, Deo. 1043, 
pp. (Type liKiilitv IViadem>a, Ce>lon,) 


Smith’s description of the unique type follows: 

“Snout rounded, strongly projecting; nostrils lateral; rostral 
nearly half the width of the head; nasal completely divided, the 
lower suture passing to the second labial, the posterior shield verj' 
large, in good contact with its fellow behind the rostral; ocular and 
prcocular small the latter separated from the labials by a subocular, 
which is wedged in between them above, and is in contact with the 


t Wall loc cit. notes that the naaal.'. are sometimes in eontaet liehind rostral. This is the 
eomlitioii ’m T. cryloiocus. The spwiimn showing this eomiition may be the type of that 

**^t7ioiileiiger. toe. cit. in the •'Catalogue,” l>age 14. (key) attributes two suboculars, cr- 
roiieuuiily, to this species. ^ m 

I Coiiiita vary within limits of two or three scale row» <>" most specimens of Tvphlop,. 
depernling upon which side or which particular row is counted. 
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2nd, 3rd and 4th labials below; no visible eye, the ocular shield in 
contact with the 4th labial only; tail blunt, without terminal spine; 
18 scales round the body, the diameter of which is 35 times in the 
total length; about 330 transverse rows of scales. Brown above 
yellowish-white below. Total length: 140 min. 

^‘Known from a single siM'cimen obtained at Peradeniya, Ceylon. 
Type in the Indian Museum.” 

Smith points out two distinctive eliaracters by which this differs 
from mints; the union of the nasals behind the rostral and the 
stouter proportions. The diameter is contained in total length 35 
times (as compared with 40-50 times in mirus). 

Wall has regarded this form as a variant of Typhlops minis Jan. 
I have seen no specimens. 

Typhlops leuconu^las Boulenger 

Tt/phlop'i ItHcotntlas B mleiiRfr, The Fauna of British Imlia iiiHikIiiik (V\I(»ii iiikI Biiriiiu. 
Reptilia and Batiachia. London, pp. 237-238 loralitv llaxrtM'k Mountuin. 40 

nil from CJalle, Ce\lon. 2,000 ft th'‘\atioii. ) : and ('ataloKur of the Mi.ikes in the Biifish 
Museum (Natuial Histoii) \ <•! 1, 1893, pp IH-I9, pi. 1, fijt. 4: Wall, Ophiditi Tapiolmn- 
ica or the Snnki*s of Ce>lon, 1021. pp 13-15, fiir 4; and Spolm Zevlaniea, Vol XII, 1922, 
p. 253, and Jouin. Bomhi\ Nat. Hist. Sor , XXIX, 1023, p 350, >imth. The I auna of 
British India, Ce\Ion, and Buima ineltidiiiK tie uhole ot ili* In<lo-(’hm ' m* 'suh-Beitu n 
Reptiln and .Vmphilua \ ol III. .SMiauites, I>«*c. 1043. p .'»o 

BoulengerV d(‘'‘cription follows: 

“Snout rounded and moderately projecting; nostriK lateral. Ro>- 
tral narrow, its upper portion about one third the width of the h(*afl, 
extenfling to between the eyes; nostril between two nasals, the an- 
terior of which is in contact with the first and second labiaU and ex- 
tends to the upper .surface of the head; a praeocular, nearly as large 
a> the ocular, in contact with the ,second and third labials; eyes 
distinct; upper head-scales a little larger than the scales on the 
body; four upj)er labials. Diameter of body 32 times in the tot:il 
length; tail slightly longer than broad, ending in a point: 22 scales 
round the body. Blackish brown above, pure white inferiorly. 

“Trtal length 130 millim.” 

The figures four, a, b, c, Plat' I, show the following additional 
characters: Supraoculars and parietals tfpial in size to, or smaller 
than, the frontonasal ; suture of supraocular and ocular not crossing 
eye; second labial two-thirds as large as the third; third labi;d as 
large as fourth; three preanals present. No posterior parietal distin- 
guishable; two postoculars; rostral narrowed almost to a point on 
the labial border. 

M. Smith's statement concerning leucomelas iloc. cit.): “Differs 
from jerdoni as follows: Breadth of rostral above that of head; 
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diameter of body, etc.” is not clear. It is either a lapsus or certain 
words have been accidentally dropped by the printer. 

Typhlops lankaensis sp. nov. 

Type: KHT-HMS No. i]()062, collected 12 miles north of Trin- 
comalee, Ceylon, Sept. 13, 1944, by Edward H. Taylor. 

Paratyprs: EHT-HMS Nos. 30060-30061; 30064-30071; 30073- 
30078; 30080-30085; 30088, 31258, all topotypes. 

Diagnosis: Head oval, seen from above; suture, dividing nasal 
compiletely, reaches to preocular; 20 .«cale rows about body; rostral 
somewhat less than one-third greatest width of head; transverse 
scale rows about body, 229-261 ; generally brown to gray-browm 
above with very dim longitudinal dorsal lines, the median most 
distinct; under >ide of heacl very largely cream color. 



A B 

FlCf. 1. lankmftsiii .sj). nov. A. lateral view of 

head' H. dor-al view of liead. Much onlargctl. From the 
type F.H'r-HMS No. 30062. 

Dencnittion of type: Hoad oval in outline when seen from above; 
u.^lral between one-fourth and one-third the greatest width of head, 
failing to reaeh baek to level of eye by a distance less than half the 
width of the prefrontal; nasal completely divided, the suture emerg- 
ing at preoeular, the upper (posteriori part distinctly longer and 
about a fourth larger than lower ( anterior 1 part; median head scales 
wider than long, the prefrontal smaller than the frontal; latter scale 
smaller than the interparietal; the scale following interparietal, is 
wider but shorter than that scale; supraocular larger than any of 
the median scales, and likewise larger than parietals. 

Four labials, the first two-thirds of second; fourth two and one- 
half times the size of third; ocular shorter but wider than preocular; 
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a single postoeular; three lower labials, or the second may be par- 
tially fused with third which is large and concealed when mouth is 
closed. 

Body scales in 20 longitudinal rows; individual scales usually 
wider than long, the median ventral series slightly wider and slightly 
larger than adjoining rows throughout the greater part of length. 
Transverse scale rows about 256 around body, 12 on tail; five some- 
what enlarged, transparent anal scales, the outer, lateral, larger 
than the medial scales. 

Color: Above light brown, darker dorsally, lighter laterally and 
ventrally; ventral and lateral parts of head immaculate cream; 
subsquamous glands on head distinctly outlined forming an intricate 
pattern; scales on 9 dorsal rows slightly lighter on the edges, so that 
7 (or 9) dim, scarcely discernible lines are formed on dorsal longi- 


Table of scale counts and measurements of Typhlops lankacmis 


Number 

Trans- 

verse 

scale 

rows 

body 

Trans- 
verse 
scale 
rows 
on tail 

Ix>nKi- 

tudinal 

scale 

rows 

Total 

length 

Tail 

length 

Body 

width 

30060 

231 

14 

20 

101 

4.45 

3.5 

30061 

244 

11 

20 

82 

3.0 

3.0 

30062 

256 

12 

20 

117 

3.0 

3.8 

30064 

254 

13 

20 

103 

3.5 

3.5 

30065 

243 

13 

20 

116 

4.7 

3.3 

30066 

253 

13 

20 

112 

3.3 

3.8 

30067 

258 

15 

20 

116 

3.9 

3.85 

30068 

261 

13 

20 

119 

3.0 

3.5 

30069 

240 

14 

20 

96 

4.3 

3.0 

30070 

240 

14 

20 

91 

3.3 

3.15 

30071 

254 

13 

20 

101 

4.3 

3.7 

30073 

243 

14 

20 

96 

3.8 

3.2 

30074 

245 

13 

20 

103 

4.5 

3.0 

30075 

258 

12 

20 

130 

3.8 

3.9 

30076 

229 

15 

20 

97 

4.35 

3.4 

30077 

259 

14 

20 

116 

4.5 

3.8 

30078 

257 

14 

20 

114 

4.0 

3.8 

30080 

255 

13 

20 

78 

3.5 

2.6 

30081 

246 

13 

20 

100 

3.2 

2.7 

30082 

253 

14 

20 

104 

4.0 

3.3 

30083 

240 

14 

20 

102 

4.1 

3.3 

30084 

249 

11 

20 

115 

3.2 

3.5 

30085 

237 

13 

20 

92 

3.3 

3.0 

30088 

240 

13 

20 

104 

4.0 

1 3.3 

31255 

245 

13 

20 

67 

2.4 

2.3 
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scale kw. An uniriginnited vmt i^btnti v«it» mun: the 
terminal tail spine grayish. 

ifeMuretnetUt: Total length, 117 mm.; tail lengUi, 8 mm.; width 
of body, 8.8 mm.; widUi in total length, about 80 times. 

Remark$: The very low number of the transverse rows of scales 
seems to distinguish this species from other Ceylonese speeies as 
well as from the continental forms. 

The ancient name for the island of Ceylon is Lanka. It is from 
this that the specific name has been derived. 

Typfilops violaceus sp, nov. 

Type: EHT-HMS No. 30091; collected 12 miles north of Trin- 
comalee, Ceylon, Oct. 5, 1944, by Edward H. Taylor. 

Diagnosis; A small Typhlops with eyes dim, but discernible; the 
nasal completely divided; the nostril lateral but not visible above, 
the sutt^ dividing nasal touching the preocular far from the labial; 
20 longitudinal scale rows ; none or only a very small terminal spine ; 
245 transverse scale rows on body; body width in total length 
about 31 times. Color, dull violet to lavender, almost the same 
above and below. 

Description of type: Head somewhat truncate-oval seen from 
above, the snout rather bluntly wedge-shaped in lateral jnofile, 
the top of head flattened; rostral tongue-shaped, failing to reach 
back to eye level by a distance equal to about two-thirds width of 
the prefr<mtai; nasal ccMnpletely divided, the suture reaching the 
preocular at some distance from the labial, the upper part bmng 
about a fifth greater in area than the lower, and its greatest width 
a little more than ihat of tiie preocular; the lateral sutures formed 
by the rostral with the anterior part of the nasal show slight do- 
{NressionB noticeable when seen frmu below; preocular lar^^r than 
the ocular, and much longer; prefrontal scarcely wider than long; 
frontal and first interparietal about equal in sise, both larger than 
prefrontal but distinctly smaller than the second interparietal; 
supraocular largest of these scales and more irregulaiiy sh^)ed, 
its lower edge crossing the eye, the suture with the preocular much 
in fnmt of eye; parietals, both anterior and posterior, about equal 
to last interparietal; body scales following are analler (lees than 
half) than head scales; four upper labials, first two-thirds of second; 
second about a half area of third; third a little more than half 
of fourth. Preanal scales, five, the outermost much otlarged; ap- 
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parently no tennin^ q}ine or at most only a diminutive one (termi- 
nal scale ^ed) . Terminal part of tail not bent down strongly'. 

Scales on body rather strongly rounded behind, in 20 l<Migitudinal 
rows; transverse rows, 245 about body, 13 on tail. 

Color: Above and below dull violet to lavender, only slightly 
lighter below; scales about mouth light, with some very slight 
pigmentation. * 

Measurements: Total length, 111mm.; tail, 2.5 mm.; diameter 
of body, 3.6 mm. ; body width in total length about 31 times. 

Typhlops braminus Daudin 

Eryx braminttt Daudin, Histotre NatiireUe gifoiMe et particuti^ dea Reptiles, Vol. VII, 
year XI (s= 1808), pp. 270-880. Baaed on Russri's Rondou-Tatotilou^pam in, An account of 
Indian Serpents eolleeted on the Coast of Coromandel, Vol. I, p. 48, pi. XLIII (Type local- 
ity Visagapatam, India). 

TypMopi hfomihua Boulenger, Oitalogue of the Snakes in the British Museum (Natural 
History), Vol. I, 1808, p. 16; Wall, Ophidia Taprobanica or the Snakes of Ojdon; Co- 
lombo, 1081, pp. 7, 0-18 (figures apparently represent another species); Smith, The Fauna of 
British India, <3eylon and Burma, including the whole of the Indo-Chinese Sub-Region; Rep- 
tiUa and Amphibia, V<A, III, Serpentes, Dee. 1048, pp. 40-48, fig. 14, head. 

This very widespread species, Typhlops braminus has been re- 
ported by Wall as being “very abundant” in Ceylon. Boulenger, 
loc, cit. lists three Ceylon specimens. In the EHT-HMS collection 
is a specimen from Peradeniya, Kandy District (No. 30093). Al- 
though it is somewhat faded it agrees with T. braminus in the scale 
characteristics and counts. 

I strongly suspect that Wall {loc. dt.) has confused more than 
one qiecies with T. braminus. The figures he gives, if correctly 
drawn, cannot belong to this species, but represent an undescribed 
form. The rostral widens anteriorly instead of narrowing; the 
character of the dorsal head scales is different; three instead of five 
preanal scales are shown. It may be that the species here described 
as T. lankaensis was likewise confused wdth T. braminus by Wall 
since superficially they resemble each other, and it is likely that 
qipedmens of tiiat species are present in the collections that Wall 
examined. 

The specimen. No. 30093, has 317 transverse scale rows about 
the body, and 15 about the tail. The total length is 128 mm., the 
diametw of the body (3.1 mm.) about 40 times in length. There are 
20 lonptndinal scale rows on the body. The rostral is a little less 
than a third the width of the head, widest near the posterior end, 
nanoring anteriorly; tiie suture of the completely divided nasal 
teaches the preocular. Under part of the snout, the anal re^dn and 
tiie terminal spine cream or whitish. In life the dorsal coloration 
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is blackiid) or blackish brown above snd somewhat lifter (m tiie 
ventral surfaces. Iliere is no suboculsr present. 

The range of the transverse scale rows tventrals) for Typhlop$ 
braminus is given by Smith, loc. cU. as 290-320; the diameter oi the 
body, contained in total length, varying between 80-45 times; 
greatest length 170. Smith points out that the intemasal suture 
which usually touches the preocular may sometimes touch the second 
labial, noting that certain forms in India previously described as 
new, should be regarded merely as synonyms. This may be true 
in certain cases, but in others not only the condition of the nasal 
suture, but other characters as well might warrant a separation. 
The matter should be reexamined when more material is at hand. 

Typhlopa maleolmi sp. nov. 

Type: EHT-HMS Nos. 30072; collected 12 miles north of Trin- 
comalee. Eastern Province, Ceylon, Nov. 1944, by Edward H. Taylor. 

Paratype: No. 30090, same data, Oct. 5, 1944. 

Diagnosis: A small bicolored snake having 20 longitudinal scale 
rows. 261-273 transverse scale rows around body; fourth labial 
twice as large as third, notched behind; a single postocular present; 
brown above and cream below with a brownish pigment^ bmid 
crossing throat. Glands on head form a distinct, lighter pattern. 

Description of the type: Rostral rather elongate, reaching back 
to level of the middle of the eyes, beginning to narrow at the most 
posterior point of lower nasal ; nasal completely divided by a suture 
which terminates at the second labial; the lower, anterior portion 
somewhat more than one-half the area of the upper, posterior part; 
posterior nasals not in contact behind rostral; prefrontal slij^tly 
smaller than ocular, followed by a frontal slightly wider but of the 
same shape; the suture of the ocular with supraocular crosses the 
eye; suture between the supraocular and the jneocular barely 
touches the anterior edge of the eye; two parietals and two inter- 
parietals, the anterior parietals largest; preocular as wide as ocular 
but higher. 

Four labials, first about one-half area of second ; second two-thirds 
the area of the third; third a little less than half the area of the 
fourth; latter sligdttly notched on its posterior border; a aiwglA 
postocular present; lower lip bordered by a very tiny mental and 
two labials, a small anterior and a greatly el<»gated and narrow 
posterior teaching to angles of the mouth; tail ending in a Idunt 
spine; five preonal scales, the outer one on each side, largest 
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The traneverae scale rows on the body 262, those cm tail 11« 
Longitudinal scale rows 20; length 107 mm.; width 8.46 mm.; widtii 
in total length about 31 times. Tail length 4.5 mm.; head width 
2.8 mm. 

Color in life: Above brown on the eight dorsal rows, the color 
heaviest on the median dorsal rows, and lighter on the sides; two 
other lateral rows with some pigment; lower lateral and ventral rows 
dull cream to flesh color lacUng pigment save for a light brownish 
band several scales wide crossing the throat. 

The paratype, No. 30090, has 273 transverse scale rows on body 
and 9 on the tail; there are 20 longitudinal rows around the body. 
The total length is 81 mm., the tail 2.2 mm., head width 2 mm., 
width of body 2.6 mm., width into body length about 31 times. 

The coloration conforms to that of the type save that it is defi* 
nitely lighter. Hie band of pigment crosses the throat as in the 
type. Hie terminal spine is without pigment. 

The relationship appears to be with Typhlope lencotnelae, but it 
may be distinguished by the smaller number of longitudinal scale 
Towa, lighter color, the band of color about throat and the different 
labials. 

This is a lowland species living in sand on the forest floor. 

The species is named for Malcolm Smith, now of the British 
Museum of Natural History, who has published widely on the 
herpetology of Southern Asia. 

Typhlope tenebrarum sp. nov. 

Type: £HT>HMS No. 30063; collected 12 miles north of Trin- 
comalee, Ceylon, Oct. 5, 1944, E. H. Taylor, collector. 

Paratypee: EHT>HMS Nos. 30079, 30086, 30087, all topotypes. 

Diagnoeie: A very slender Typhlope with the nasal suture com- 
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Va. 9. Typhlope tenebrarum q>. nov. VlewB of head. A, lateral vtotr; 
B, dorsal view; C, lateral view of lot side, showing presumed afanonoal eondi- 
tkn. AO flguiW mvdt enlaiged. Brom the EHT-HM8 No. 800^ 
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pletely dividing nasal and reaching the second labial; width 
contained in lengtii from about 4S to 56 times; number of transvase 
scale rows about body from about 298 to 326 rows; 12 to 14 on tail; 
20 longitudinal scale rows about body; light brown above, li|d>ter be- 
low and on sides; scales bordering the mouth cream c(dor. 

Description of the type: Seen from above, the head is rounded 
anteriorly; greatest width of rostral one-third (or slightly less than) 
greatest width of head; rostral widest where scale touches most 
posterior (upper) part of the anterior (lower) nasal, then narrows, 
the sides being parallel almost to the border of mouth; the suture 
which completely divides the nasals emerges at the second labial, the 
lower part much more than half the area of the upper part; pre- 
frontal about as wide as long, separating upper nasals, about the 
same size and shape as the frontal, and the anterior interparietal; 
posterior interparietal larger than other scales of the median row; 
supraocular larger than the prefrontal or frontal, its lower edge 
crossing eye near middle; preocular a little larger than ocular; a 
single postocular; eye rather indistinct, seen as a rather blackish spot 
(somewhat more distinct in younger specimens) ; four upper labials, 
first about a third the area of second ; latter much less than half of 
third ; fourth labial nearly double area of third (on left side the sec- 
ond labial is anomalously missing, partially fused to preocular, partly 
to third labial, the suture reaching the reconstructed third labial) ; 
three lower labials but the second and third apparently almost ccnn- 
pletely fused, concealed when mouth is closed. 

Scales in 20 longitudinal rows; transverse scale rows about 320 
on body, 12 on tail; preanals five, largely transparent, the outer 
scales largest. 

Measurements: Total length. 111 mm.; tail, 2 mm.; width of 
body, 2.5 mm.; body width in total length, about 44 times. 


TaUe of variation for Typhlopa tenebrarum 


Number 

Trans- 

verse 

rows, 

body 

Trans- 

verse 

rows, 

tail 

Longi- 

tudinal 

scale 

roas 

Total 

length 

Tail 

Diam- 

eter 

of 

body 

80063 

820 

■1 

mi 

■I 

2.0 

2.5 

80070 





8.0 


80086 

208 




1.0 

1.55 

80087 

326 

18 

■1 

65 

1.8 

1.5 
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Color: Above brownish to dull ebestaut, the pigment more dense 
on the nine dorsal rows, lighter on lower laterals and ventrals; seales 
about mouth cream color. 

Variation: The three topotypie paratypes show certain varia- 
tions. The following table indicates variation in scale counts and 
measurements: . 

In all the specimens the suture of the nasals' reaches to the second 
labial; a small terminal spine is present, sometimes blunt. 

No. 30079 shows a singular variation in having the ocular and the 
supraocular fused for the greater part of the common suture, and 
the ^es are distinct; the tail curves sharply down at tip. 

No. 30086 has the second interparietal abnormally broken. 

Typhlope veddae sp. nov. 

Type: EHT-HMS No. 30089; collected 12 mi. north of Trinco- 
malee, Ceylon, Sept 29, 1944, by E. H. Taylor. 

Diagnosit: A very slender Typhlope having 20 scale rows, no 
snbocular, the nasal suture to the second labial, die rostral short 
failing to reach back to eye level by a considerable distance; head 
somewhat narrowed, and truncate anteriorly; the transverse scale 
rows about body 295; 14 caudal rows; body width in length about 
60 times. 

Description of type: Width of the rostral about one-third the 
width of head at the level of eyes, failing to reach anterior level 
of ^es by three-fourths the width of prefrontal; nostril between 
two completely divided nasals, the upper nearly double area of the 
lower but not meeting its fellow behind rostral, the suture reaching 


B 

Fia, ^ TypMopi veddae ep* nov. A, donal view of 
heed: lateral view of bead. From the type EHT* 

HMiei No. 8008B. Mudi enlaifed. 
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to the second labial; median head scales, the prefrontal, frontal, 
aad interparietals, all about the same sise and all teoader than long; 
supraoculars, anterior and posterior parietals of nearly same shape 
but a trifle smaller than head scales of the median row; the fourth 
scale in this series not or only slightly enlarged; four up^r labials, 
tite fourth about one and one-third times larg^ than third; suture 
from the nostril reaching second labial which is about half as larj^ 
as third; two lower labials on each ride, concealed wh«a mouth is 
closed; preocular about as large as the ocular, their common suture 
distinctly in front of eye; suture between the ocular and sujwa- 
ocular crosses upper edge of eye; scales of head all showing minute 
spinules. Eye a dim black spot, easily discernible. 

Head seen from above tapers slightly to the somewhat truncate 
snout; in lateral profile the snout slopes downward from posterior 
part of nostral but the tip of the snout is rounded; subsquamous 
glands of head scarcely discernible, save along the edges of rostral. 

Scales about body in 20 longitudinal rows and in about 295 trans- 
verse rows; 13-14 rows around tail; preanal scales five, somewhat en- 
larged; tail terminating in a small, rather indistinct spinelike scale. 

Color: Lavender-gray throughout, with some trace of darker 
nrif^rlfin g^ on scales when studied under a lens (especially on ven- 
tral scales) ; no trace of lighter areas on head, anal region, or tail. 
Total length, 90.5mm.; body width (average), 1.51mm.; head, 1.5 
mm.; tail, 2.75mm. 

Remarks: The species, judging by its very slender habitus, and 
the large number of transverse scale rows is related to Typhlops 
bra/mwus, and to Typhlops tenehrarum, described herein. It differs 
from the former in coloration, characteristic pattern of glands, in 
having the nasal suture touch the labial rather than the preocular. 
The shape of the head and particularly the shape of the snout, is 
quite different; the eye is dim, and the diameter of the body is 
contained into its length 60 instead of “30-45” times and the tail 
is proportionally longer. 

The type was taken from decaying wood debris, in second growtii 
forest. 

The Veddas are an ancient people of Ceylon, now represented by 
am all groups occupying a few villages in the wilder parts of the 

island. 
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DISCUSSION 

Of the five new species described here, Typhlopt lankaenm has 
probably been collected before, but its superficial resemblance to 
T. bramintis may have caused it to be confused with that species. 
In the past many herpetologists have failed to make counts of trans- 
verse scale rows in these snakes and as a tensequence they have 
overlooked striking differences in forms they have regarded as con- 
specific. 

Fortunately there is a good series of T. kmkaensia from a single 
locality, and the variation that obtains cannot be attributed to 
geographical variation. It is a common species but considerable 
effort is necessary to find it. 

In passing, it may be said that in this species and j)erhaps many 
other species of Typhlops there are two transverse scale rows for 
each vertebra rather than a single one, such as is true for the 
greater niunber of snakes. However in some forms, T. beddomei 
Boulenger for example, with an extraordinarily low count of only 
190-200 transverse rows perhaps only a single scale now corresponds 
to a single vertebra; and in a form such as T. thuratoni Boettger 
with the remarkable count of 550-600 transverse rows, perhaps more 
than two rows correspond to a vertebra. No specimens of these 
forms are available to me for examination. 

Typhlops malcolmi with 20 longitudinal rows is clearly distin- 
guished from T. leucomelas with 22 longitudinal rows. It may also 
be distinguished by color differences — black dorsally in T. leucomelas 
and brown in T. malcolmi. There are also differences in the relative 
sixes of the labials. T. malcolmi has a band of pigment across the 
throat, lacking in leucomelas. It would appear that T. leucomelas 
is a mountain form, while known specimens of T. malcolmi are from 
the sandy northern lowlands. 

The ‘‘key” differences between Typhlops violaceus and T. 
lankaensis may seem unimportant. However the shape of tiie head, 
and the resultant changes in scale proportions make for distinct 
differences that are rather hard to put into words. In violaceus the 
snout extends farther in front of the mouth, and the point at which 
the nasal suture reaches the preocular is about double the distance 
from the edge of the mouth as the same point in T. kmkaensis. The 
part of the rostral visible above in T. violaceus, especially the an- 
terior narrowed part, ia very much longer tiian the same part in 
T. lankaensis. Color alone will separate the species, and numerous 
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other differences become obvious when individual scales are com- 
pared. 

The two species Typhlopa veddae and T. tenehrarum resemble 
r. branUnus in the counts of the transverse scale rows, and by this 
same character are separable from T. larikiienais and violaceous. 

They both differ from T. braminus in having the terminus of the 
nasal suture at the first labial rather than at the preocular, thus 
bringing the point of contact close to the mouth with the resultant 
differences in scale proportions and relationships. The body in these 
two species is distinctly slenderer than the body in T, braminus. The 
distinctions between T. veddae and T. tenebrarum are pointed out in 
the key. 

One must not overlook the possibility that certain Indian forms 
now in synonymy may prove to be distinct species when sufficient 
specimens are available to prove them part of distinctive populations 
and not anomalies. 

It is more or less consistent behavior of genera of burrowing 
species of snakes to diversify in greater extent than more terrestrial 
or arboreal forms thus less handicapped in movement. Burrow- 
ing habits make for lack of mobility and serve in a measure as an 
isolating factor. 


Kby to the SpsaEs of Typhlops in Ceylon 

SealM in 18 longituduuil rows about body; nasal variable 2 

Seales in 20 or 22 rows about body; nasal divided 4 

Nasal incompletely divided, the suture to 2d labial; no subocular; small ter- 
minal tail spine; eye distinct; 880-800 transverse scale rows; length 285 mm.: 

Blackish brown above, paler below 7. porreetut 

Nasal completely divided, the suture to 2d labial; a subocular present; no ter- 
minal tail spine; eye usually not visible 8 

Upper (posterior) nasals separated behind rostral; 880-860 transverse scale rows 
<m body, brown above paler bdow, length 140 mm. ; head partly or almost entirely 

cream T. wunu 

Upper (posterior) nasals forming a median suture behind the rostral; 880 trans- 
verse scale rows on body; brown above, yellowish white below; length 140 mm., 

7. ceyfotitcus 

Scales in 20 longitudinal rows about body 5 

Scales in 22 longitudinal rows about body; eye distinct; nasal suture to 2d la- 
bial ; (260-280 scale rows, said to agree with jerdoni). Black above, whitish be- 
low, the colors meeting in a clear line of demarcation; length 180 mm., 

7. leucomeiaa 

Nasal suture goes to the preocular T 

Nasal suture goes to seomid labial • • • 10 

Transverse rows of scales on body more than 280 • 

tVansveree scale rows on body lees than 275 8 

Ttmnsvene scale rows, 229-261 on body; subsquamoua glands on head forming 
dktiiMi patten: eye distinet; underside of head largely cream; part of lostna 

visilde above ehcMrter; langtli 180 mm r, kmhwmm 

Transverse seale rows on body, 245; subequamous glands on head not visible; 
typ rather indlstinet; part of rostral visible above much elongate; snout some- 
what truiMate at doll violet to lavente; length, 111 mm T. eielsceiis 
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(t TVMliWM mbI# wm cm body* MO«f4IO» JPBttifs of 

tinet; aommlly difUnoi; bluckiab broim »bovti polor biloir; Imiftb HO 


mm. r, bmodktit 

10. Body mofo attiHiMitod; tranovoroa teale rowa on body abov# t90 11 


Body ktt atfanuatad; tranavana aeala rowa S61-S78, body browniah abovOt tha 
pigBaani bacomiiif lata on aidaa; vantar eraam aava for a plgmantad band on 
throat; aya diatinet; width into body langth, about 81 timaa; langth, 107 mm.» 

f . moMmi 

11* T^ranavaiaa aoala rowa, 808*888; width of tha body Into langth about 48 to 68 
timaa; light brown above, lighter below* Scalaa bordarlng mouth eraam; anout 
rounded anteriorly; upper nasal one-third larger than lower. 8d labial about half 

araa of fcairth; langth 118 mm lenabraram 

TVanaveraa aeala rowa 896; body width into total length about 80 timaa; head 
tnmeate, aubaquamoua glanda not or acarcely diaoamibla; length 90 mm. . .oeddlae 
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A Review of the Mexican Forms of the Lizard Genus 
Sphaerodactylus 

By EDWARD H. TAYLOR 

Abstkact: The four forms of Sphaerodactylw described from Mexioo are 
discussed. Sphaerodaetyliu glauctu Cope and Sphaerodactyhu UmpuUvt 
Strauch are regarded as valid forms belonging in the Mexican fauna. Spkae- 
rodaelylut anthradnua Cope, is valid but its Mexican origin may be ques- 
tioned. The status of Sphaerodaclylut inomatus must be regarded as doubt- 
ful both as to its place of origin and its validity as a species. 


T he diminutive lizards of the genus Sphaerodactylus have been 
known definitely from Mexico since the publication of the de- 
scription of Sphaerodactylus glmcm Cope, in 1865. Nevertheless 
they have remained rarieties in collections, at least until recently. 
Barbour who reviewed the genus in 1921, said of 8. glcMCUt: “It 
appears in so very few of the many collections made in Mexico and 
Central America that it must be very rare.” 

In 1936 Doctor Hobart M. Smitii obtained in Campeche a series 
of 82 specimens belonging to the species Sphaerodactylua glaueua. 
Doctor Norman Hartweg and Doctor James Oliver succeeded in ob- 
taining a series of 56 specimens of 8 . glaucm in Tehuantepec. Of 
these they state “vicinity of Tehuantepec; Quiengola Mountain 
UMMZ. Nos. 82292-82303 (56). All except three of the specimens 
seem to be typical glaucut^ the 8 each have a dark collar on the 
neck.” (Hartweg and Oliver 1940.) 

Four species have been described from type localities in Mexico. 
These are Sphaerodaciylut anthracimu Cope, “Mexico” [JalapaT], 
December, 1861; Sphaerodactylus glaucus Cope, near M6rida, Yu- 
catto, 1866; Sphaerodactylus torguofus Strauch, “Masatlto," Mex- 
ico, May, 1886; and Sphaerodactylus inomatus Peters, “Meadco” 
1878. Barbour who reviewed the genus in 1921 regwded antht^ 
e6iiw as a valid species but one not occurring in Meidco; torquotia 

( 3 ») 
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tVuMvtret woth wm on body^ t90*ti0. Pbtttm of •ubaquBmout ttendi #i«> 
tinetj fgro noniioUy diitiaet; blockiah broim nbofvo, polor b<lo>w; Imglk 110 


mm. r. bmm^tii 

10. Body more attaouatod; tranavoraa aoak rawt on body above SOO 11 


Body lesa attenuated; iraneverae aeale rowa S61-S7S, body bfoemiah above, the 
pifmeiit beeomiiic laaa on aidea; venter eream aave for a pigmented band on 
throat; eye diatinet; width into body length, about SI timea; length, 107 mm., 

mofciofmf 

11. Tranmaae aeale lowa, S08-8SS; width of the body lUo length about 4S to SO 
timee; light brown abovet lighter bdow. Bcalee bordering mouth eream; anout 
roumM anteriorly; upper naaal one-third larger than lower. 8d labial about half 

area of fourth; length 118 mm (efiehrarwin 

*nraaaverae aeale rowg 806; body width into total length about 60 timea; head 
truneate, aubequamoua glanda not or aearccly diacemible; length 00 mm. . .erddoe 
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A Review of the Mexican Forms of the Lizard Genus 
Sphaerodactylua 

By EDWARD H. TAYLOR 

Absthact: The four forms of &phaerodaetylu» described from Mexico are 
discussed. Sphaerodaetyltu gUxucm Cope and Sphaerodaetylua larquatuB 
Strauch are regarded as valid forms belonging in the Mexican fauna. Sphae- 
rodaetylvt anthTaciniu Cope, is valid but its Mexican origin may be ques- 
tioned. The status of Sphaerodaclylut inomalus must be regarded as doubt- 
ful both as to its place of origin and its validity as a species. 


T he diminutive lizards of the genus Sphaerodaetylua have been 
known definitely from Mexico since the publication of the de- 
scription of Sphaerodaetylua glaucua Cope, in 1865. Nevertheless 
they have remained rarieties in collections, at least until recently. 
Barbour who reviewed the genus in 1921, said of 8. glaucua: “It 
appears in so very few of the many collections made in Mexico and 
Central America that it must be very rare.” 

In 1936 Doctor Hobart M. Smith obtained in Campeche a series 
of 82 specimens belonging to the species Sphaerodaetylua glaucua. 
Ddetor Norman Hartweg and Doctor James Oliver succeeded in ob- 
taining a series of 56 specimens of S. glaucua in Tehuantepec. Of 
these they state “vicinity of Tehuantepec; Quiengola Mountain 
UMMZ. Nos. 82292-82303 (56). All except three of the specimens 
seem to be typical glaucua; the 3 each have a dark collar on the 
neck.” (Hartweg and Oliver 1940.) 

Four species have been described from type localities in Mexioo. 
Hiese are Sphaerodaetylua anthracinua Cope, “Mexico” [JalapaT], 
December, 1861; Sphaerodaetylua glaucua Cope, near M4rida, Yu- 
catfin, 1866; Sphaerodaetylua torquatua Stirauch, “MazatlAn,” M«- 
ico, May, 1886; and Sphaerodaetylua inomatua Peters, “Mexico,” 
1873. Barbour who reviewed the genus in 1921 regarded 
mmu as a valid species but one not occurring in Mexico; UtrquSm 
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as a ayiurnym of glaucat; and tnomoltu as a synonym of UmoUUw, 
but from smne locality, not Mexican. Hie status of these four 
forms is discussed in the following pages. 

Sphaerodactylm anthracinm Cope 

Sphiurodaetylui anthracmw Cope, Proe. Aeed. Nat. Sei. Philaddphia, Dee. 1861, p. 800 
(Type deeeription; type locality, **Mearico.'* [JalapaTl^Mut. Philadelphia); von MfiU«r, 
Reiaen in Vefeiniften Staaten, Canada und Mezioo, vol. 8, Ifd pi., 1868, p. 888 (Uited from 
Meuoo; no ■peoimen, Cope dted); Cope, Bull. U. S. Nat. Mue., No. 88, 1887, p. 87 dieted 
from Mexico); Peten, Mooatab. Kbmg, Akad. Wi«. Berlin, 1868, p. 874 (lifted from FO* 
ebla); Boulenger, Catalogue of the Ltiarde in the Britieh Muaeum (Natural Hiaiory), vol. 1, 
1888, p. 886 (Mexico; San Domingo, one apecimen); Ottnther, Biologia Centrali -Americana, 
1888, p. 88 (no apecimens) ; Barbour, Mem. Mua. Comp. £o81. Harvard College, Vol. 47, No. 
8, Dm. 1881, pp. 888-888 (Andros Island). 

Cope believed that the types of Sphaerodactyhia antkraeiniu came 
from Mexico, and listed Mexico as the type locality for the species. 
Barbour, who had available two specimens from Middle Bi^t, 
Andros Island, Bahamas, the types of Sphaerodactylua asper Oar- 
man, found the two species to be synonymous, and concluded that 
the type of anthradntts must have originated on Andros Island. 
He states (Barbour 1921 p. 258) : “The ori|pnal description stated 
that the type came from Mexico. This has been copied by Boul- 
enger and others. It seemed at once highly improbable that a sphae- 
rodactyl of this> style should occur upon the mainland. The type- 
specimen was, therefore, carefully examined and found to be abso- 
lutely identical with examples from Andros Island in the Bahamas. 
It has not been rediscovered in Mexico, and the locality is certainly 
erroneous.” 

Contrary to the statement that the form had not been rediscovered 
in Mexico, is the published statement of Peters (1869) who records 
a specimen from Puebla (presmnably from near Izucar de 
Matamoros in the southern part of the state). This collection made 
by Hr. Berkenbuscb, was sent from Mexico and there seems to be 
little chance of a mix-up of data. Whether it is misidentified is 
another question; but the size, the unusual iron gray color and the 
character of the large scales seem to preclude the chance of its be- 
ing confused with the small smooth scaled torqmtua or glauem. This 
raference seems to have been overlooked by Barbotir. Boulenger 
1^ a British Museum specimen from San Domingo, a reference 
mthii overlooked or not menti<med by Barbour. 

^nhaps one would be unwise to state definitely that ^e species 
qi^emt in Mexico on the basis of the two publish^ records. How- 
iHUxs there is certainly aa strong a possibility that it doss occur M 
that it does not. Careful search made in the cities of Jalaps, Vera- 
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oru*, and Matamoros, Puebla, as well as in their surroundings may 
bring about its rediscovery. The fact that the species has not been 
taken in recent collections is certainly no proof that it does not 
occur. 

The following type description is brief but the characters given are 
diagnostic. 

‘*S. anthracinus Cope. 

Siae large, (head and body 1 inch, 9 lines) ; muszle elongate acute; 
labials four above, two large and three small below; supranasal 
plates small, superior; frontal scales keeled; the dorsal strongly 
keeled, rounded, in ten rows on each side, extending for a consider* 
able distance on the tail. Gular scales smooth. Color black, the 
large dorsal scales tinged with blue. 

Hah, Mexico. Mus. Philadelphia.” 

Sphaerodactylus inomatm Peters 

Sphaerio^tylui inamattu Peters. Monatsb. Kdoig. Akad. Wias. Berlin, 1878, p. 788 
(tjrp. dacription; typ. locality Meneo, "Zwei ocemplar. au. Mndoo; aiia dar intde’ieban 
Itominliinc; No. 4889. M. B.") 

This species was questionably referred to the synonsrmy of 
SphaerodMtyluB glaucm by Boulenger (1885) and it also appears 
in the synonymy of the species in Gunther (1885). Apparently no 
change in this status was suggested imtil Barbour (1921) placed 
the form in the synonymy of Sphaerodactylus lineoUUus Lichten- 
stein. He writes as follows of lineolatus: “This species seems to 
range widely through Lower Central America while glaucus is more 
northern in its range. Both species are known from Guatemala. 
Peters’ type of inormtus, apparently a synonym of this species, 
is said to have come from Mexico far from the known range of lineo- 
UUus. It is more probable that the locality is incorrect than that 
Peters so noted for his precise and careful observing would have 
missed the peculiar dorsal squamation of glaucus” 

The description of S. inomatus as given by Peters, follows: 

“Schr nahe verwandt mit Sph. punctatissimus D.B., aber die 
Scbnause ist kOrser, ohne Canthi rostrales, das Rostralschild is 
ebenfalls kiirser und merklich hoher, die Supranasalia sind kibiner 
und die g»"i!«> Beschuppung is etwas feiner. Die sehr kleinen RQcken- 
schuppen sind flach und glatt, ebenso wie die merklich grSsserer 
Baucbschuppen. Labialia jederseits vier oben und unten. 

Graubraun mit einselnen kleiner schwarzen Punkten namentlich 
an den Kdrperseiten. Mit der Lupe betrachtet sind die einselnen 
EKokensobuppen mit swei bis drei kleinen dunkeln Plinkt<di«a 

vnadien. 
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Zw« Exraaplwe aus Mexico; aue der Ubde’sohes SaimnliUMt (Ho. 
4689 M.B.)’* 

Whether Boulenger or Barbour is correct regarding the synonymy 
cannot be stated at the present time. It is significant that Peters 
describes a species with markings unlike the Mexican glaucut and 
states concerning the squamation “Ruckq^schuppen sind flacb und 
glatt.” This is very different from the described squamation of 
tineolatuB of which Boulenger says: “slightly keeled;” and Barbour: 
“mctremely small juxtaposed granules, the centre of each swollen 
into what might be considered a keel.” Until more material of this 
presumed species is discovered in Mexico, inomatus (or lineolaiua) 
must have only a doubtful right to a place in the Mexican faunal lists. 

Sphaerodacttflus torqmtv* Strauch 

Sphaerodact^xtM torquaiui Strauch, Mem. Acad. Imp. 8ci. St. Petenboug 18S7, 7th ter. 
▼ol. 86» No. t. May 18i8d, pp. 86>86 (type deecnpiioo; type locahty, Maiatlia; No. 8888, 
Mua. Petrograd. 8 gpedmeiis. Hr. Salinm 1871 edl.); OOnther, Bidogia Oentrali-Ameri- 
eaiia 1886, p. 88 (no vecunena); Taylor, Umv. Kaiwaa Sci. Bull., vol. 84, No. 80, 1988 
(1987) p. 698, no specimens; listed for Smaka. 

Sphaerodaeiytm gUnucu* (part.) Barbour, Mem. Mua Comp. 2o61. Harvard CoU. vol. 47, 
No. 8, 1981, pp. 840-841 (forguofus placed in synonymy). 

The discovery of 25 specimens of Sphaerodactylua in Tehuantepec 
having characteristics of the species described by Strauch as 
tcrquiotut, suggests the wisdom of removing this species frmn the 
syn<mymy of S. glaucm where it was placed by Barbour. 

The illustrations of the color pattern of nearly equal-sized speci- 
mens of torquatm and glaucus on the somewhat conventionalised 
body outlines show the characteristic differences in the markings 
of the young of the two species. Of the numerous young of glauem 
in the EHT-HMS collection, all specimens fit the pattern as de- 
picted for lhat form. See fig. 2. 

The type description of ibis species follows: 

*‘SpluuirodadtylM torquatua n. sp. 

32^ Masatlan. Hr. Salmin 1871, (3 Ex.). 

Zunacbst mit Sphaerodactyhta glcMcua Cope verwandt, mit dmn 
er die Ideinen, nicht gekielten Rumpfrobuppen und das missig 
grosse Roetralschild gemein hat, von don er sich aber durch den 
vkd fsstieckteren Kopf, die gestrecktere, mehr sugespitste Schnaiue 
und die verscbiedene Firbung und namentlich Zeichnung unter- 
e^^eidet. 

Bb Schnuue unbedeutend Itoger, als der Zwisehenraum mris- 
4m CNufiihting und Orbita. Die OhrtSffnung kl^ und ausgiBS- 
IfVcIjim horisontal geiteUt. Das Rostrale von CMSaae, 



TATUMir’".f£tl 



Fio. 1. Sphaerodactylvt torqmtut Strauch. A, dorsal view of head and 
neck; B, ventral view of head; C, lateral view of head (all grea^ enlarged 
and slightly diagrammatic). 


genau so beschaffen, wie Boulenger es auf Tafel XVIII, Fig. 3 
Sphaerodactylvs glaucua Cope abgebildet hat. Jederseites 6 Supra* 
labialia, die letzten sehr klein. Das Mentals gross, bedeokt die 
Spitse des Unterkiefers und besitat einen leicht bogenfdnnigen 
Hinterrand; su jeder Seite desselben steben 6 Infralabialia, vtm 
do ne" die 3 vorderen sehr gross, die 3 hinteren dagegen sehr kldn 
sind. Zwei grosse neben einander liegende Submentalia und hintor 
denselben 3 etwas kleinere in einer Querreihe; hinter diesen letg- 
teren uoeh 2 oder 3 Querreihen von Sohildchen, die successive an 
QrSsse ab-, an Convexit&t aber sun^unen und so allmahlich in ^ 
Komschuppen der Kehle Qbergehen. Das Augenlid hat in dc^ 
Mitte seines Oberrandes einen kleinen, nach hinten getich^t«n 
Dom. Die Oberseite aller Hieile nut kldnni flachat 
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bedeckt, die auf dem Hintericopfe beaonden klein, komfftmiig sind. 
Die Kehlschuj^n mod, wie schcm bmoerkt, kleio und convex, die 
Baucbscbuppmi dagegen plan, etwa doppelt so gross, wie die ROcken- 
schuiqsen, und dachziegelfdrmig gelagert. 

Die Oberseite seigt auf helleo braunlicbgelben Grunde braune 
Venniculationen, die auf dem Kopfe in der LSngsaohse des Thiers 
verlaufen, wahrend sie auf dem Runf)»fe mehr der Quere nach 
gerichtet sind. Die Oberseite das Halses ist mit einem weissen, 
breit schwars gerandeten Halsbande versehen, d. h. es flnden sich 
daselbst drei gleichbreite Querbinden, eine vordere schwarse, die vor 
die Schulter liegt, eine mittlere weisse, welche die Schulter beruhrt, 
imd eine hintere schwarse, welche hinter der Schulter liegt tmd in 
die Achselhohle herabsteigt. Der Schwans ist bei den beiden 
grosseren Exemplaren reproducirt und erscheint fast einfarbig 
braunlich gelb, da die braunen Venniculationen daselbst nur 
andeuttmgsweise vorhanden und sehr vereinselt sind. Bei dem 
kleinen Stuck dagegen, dessen Schwans vie! langer und sehr diinn 
ausgesogen, idso augenscheinlich nicht reproducirt ist, seigt er in 
seinem Enddrittel ahnliche Zeichnungen, wie sie nach Boulenger bei 
Sphcterodactyhu glatusuu vorkommen. Die ausserste Spitse ist nSm* 
lich weiss, vpr derselben findet sich ein breiter schwarsbrauner 
Ringel; vor diesem Ringel sieht man auf der Oberseite in gleiehen 
Abstanden noch mehrere weisse Flechen, die mehr oder weniger 
deutlich braun gesaumt sind \md nach der Schwansbasis su immer 
undeutlicher werden. Die Unterseite aller Theile ist sehr hell 
braunlichgelb. 

Maasse. Totallange 49 mm.; Lange des Kopfes — 8 mm.; des 
Rumpfes — 21 mm.; des Schwanses — ^20 mm. Bei dem kleinen 
Exemplar, dessen Schwans, wie schon bemerkt, nicht reproducirt ist, 
betr&gt die Lange dieses letsteren etwas mehr, als diejenige von Kopf 
und Rumpf susammengenommen.” 

Whether “Masatlan” the type locality of Sphaerodactylus tor- 
quatua is the port of tiiat name on the west coast of Mexico is not 
certain. However it has generally been presmned that this seapcurt 
was meant. I searched for the species in 1934 while collecting in the 
vicinity of Masatlin, Sinaloa, but found neithm* tiiis species nor two 
other gekkoes that are mentioned by Strauch (1886) as having been 
taken at the same locality. These latter appear as follows in the 
same work: 

"PhyUodactylm tvbereulomu Weigmann 
2688 Masatian Hr. Sahnin 1870 
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8689 Maisatlan Hr. Saltnin 1870 (2 ex.) 

2690 Mazatlan Hr, Salmin 1870 (8 ex.) 

PhyUodActylw galapagensis Peters 

3257 Masatlan Hr. Salmin 1871” 

The presence of this latter species seems to be an error of identi- 
fication or of locality — ^possibly both. 

The possibility that the name “Mazatlan” refers to some otiier 
locality has been considered. In Mexico there is a “MazatUm” in 
Jalisco and one near Chilpancingo, Guerrm>. In the state of Oaxaca 
there is a Mazatl&n San Cristobal near Teotitlan, and Mazatl&n 
San Juan near Tehuantepec. There are at least two species of 
Phyttodactylut {mtignus and muralis), known from this re^on and 
the present species Sphaerodactyhis torquatus likewise occurs there. 
Whether Hr. Salmin ever visited Oaxaca or obtained specimens from 
there I cannot say. In other works of Strauch I find specimens 
accredited to Salmin at about this time from Montevideo and Neu- 
Freiburg. 

If this material can be examined and the actual identity of the 
two Phylledactylm determined it may be possible to fix the type 
locality of torquatus with greater certainty. I very strongly sus- 
pect the locality, if intended for Mazatl&n, Sinaloa, is either in- 
correct or the presence of the species there is to be accounted for 
by introduction by man. 

Sphaerodactylus glaucus Cope 

SphaerodaetytvM ffla»eu9 Cope, Proe. Aead. Nat. Sd. Philaildphia, Oet. 1805, pp. 1M>10S 
(type locality, near M5nda, Yueatin; Comieion CSentifiea under Arthur Schott, eolL; aavaral 
epedmene); Oope, ibid. May 1886, p. 126 (typee mentioned as ooUeeted by Arthur Schott; 
and a apedmen Thbasco coUeoted by Dr. Berendt); Oope, ibid, Oet. 24, 1871, p. 218 
(a TP****"*—* from Tehuantepec, '^collected by the U. S. BspeditioD to sunrqr the IMhmne of 
Tehuantepec, by T. Hale Street, M. D."); Booouri, Miedon Sdentifique au Medque et dans 
I'Andiique Gentral; Etude sur lee Reptiles, Livr. 2, 1878, p. 48, (no spedmeos); Oope, 
Joam. Aead. Nat. SeL Phfladdphia, ser. 2, vol. 8, 1878, p. 118; Boeourt, Joum, de SEoOL 
Paris, vol. 5, 1878, p. 401 (Tehuantepec spedmen collected by F. Sumichrast); Sumiehtaet, 
Bull. Soe. Zo81. France for 1880, vol. 5, p. 178 (habits; Tehuantepec); and Sumiehraet, La 
Naturaleaa, vol. 8, entrega 8, 1882, p. 85 C*de amboe costas de la RepOblica*') ; Boulencer,. 
Catalogue of Liaa^ in the British Museum, (Natural History), vd. 1, 1886, p. 221, pL 18, 
if. 8 (igure dkowing end of snout, upper view X 8; adult spedmen from Verapas, Guat em a la 
Cmt focest) and hall grown from Yeraerus, Meodco, eoUeeted by F. D, Qodmaii and O. flat* 
vin); OOnther, Biologia Orntrall- Americana; Reptilia and B at r ac hi a, 1888, p. 82 (leeotda 
hultide *lWpa in TMmsoos Bdise and Stan Cheek, Britidi Honduras; Fstln, QuateiBaala); 
Obpe^ BdL V, B. Nat. Mus. No. 82, 1887, p. 27 (loeaUty list); SUaueh, Mem. Aead. Bnp. 
Sd. Bt^ Petareboun, eer, 7, voL 85, No. 2, 1888, p. 85 ("No. 4282, FundoiiT Hr. H, 

ShSliat 1878"); DntM, La Natuialem, 2d ser. vol. 2, pt. 2, 1888, 478, 484 (ooeurs in 
"TIam Oh]itnto")| Gadoer, Ftoeu ZoSL Boo, toadou, June 8, 1805, p. 184, HI 
dnstyhia sands only thies spades into Msdeo; S, glottau to Salina Ckus (Ganaal and late 
the state of YsnMnii, etc."); Barbour, Mam. Mua Oxnp. ML Harvard Oollagsb voL 47, 
Ko. 8, Das. 1821, pp. 240-241, (lists types, and ledewiibsa ona aotypa, M, a & No^ lt,S¥0 
IMuri V- 8. N. M. Ho. M78); AUsn, Copsia, No. 188, 1828, p. 88-88 (ntorimm M 

a8-”aoo8 
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ufiotrlikia ptwmiMo^ cMrrItd in Bm^out wad BttU< tkadp, fo(9» 

H»rmd OoU. 49» No. 10» 1H9, p. 84t (eondition of ootype)} Oaiit. CBiiMfU lililltattoii 
WMihinctoii PubUofttion No. 457, 19S5, p, 196 (color dcoeiiptioa of one jporimft fkom Tin-* 
pena Camp, Oampeohe): Smith, Oeo. Papen Mac. KoOI. Univ. Miehlicn, No. IBS, Oct. II, 
1918, p. 18 (Port.) (cpeoimcoc from Ocmpcchc): CSiidcd dd CenMa (10), Bdohccaj (78), 
Apaioto (1); Hartweg aad Oliver, Mice PubL Mac. Zo61. Univ. Idlchifaa, No. 47, July 18, 
1940, p. 14, (part.) (60 epedmens; vidnity of Tahuantepec; Quieoiola Mountain **aU cnoapt 
8 of the apedhneiic seem to be typical glaueut. The three each have a daih collar on the 
neck).” 

The rather brief type description of thlh species follows. 

“Spha&rodactylus glaucus. 

Dorsal scales very small, but flat, rounded, smooth; about ninety 
series round the body; abdominals larger, rounded, about forty-four 
rows from vent to axilla, continued larger on under side of tail (not 
rqwoduced in this specimen). Labials H, three scales bordering 
mental. Supraorbital mucro (sic) present, orbit equal from its 
border to, or little beyond, nostril; mussle and front gradually 
acuminate. Auricular meatus smaller than digital pallette. Above 
li|^t brown, “greenish stone color or glaucus” in life, with minute 
paler spots and dark vermiculations; below whitish. Tail in life 
orange, more intense toward tip; in spirits with two yellow black- 
edged spots near tip, and one on each side the origin. Limbs and 
digits annulated with yellow, black bordered. 

Mussle to axilla, S.S lines; Mussle to vent, 11.6 lines; vent to end 
of tail, 10.4 linra. 

Habitat. — ^Near Merida, Yucatan. Coll. Comision Cientifica 
under Arthur Schott 

Allied to the cinereus and sputator, and somewhat intermediate 
between them. The second from Mexico.” 

The oQl<»ration of the young and half grown specimen (after 
preservation in formalin and alcohol) is of a somewhat uniform 
brownish, variable in shade, but growing lighter on the sides and 
gradually merging in the cream white of the venter. Anterior to 
a line joining the point of insertion of the arms is a median dark 
spot, flanked on each side with a cream spot; cm each side of the 
body are two indistinct series of tiny cream spots; usually five or 
six are discernible and these tend to alternate with one anotiier. 
There may be a more or less indistinct medial hair-line of daricer 
pigment on oedput and also a hair-line on each nde running back 
frcMm eye on the oceiput; some specimens (all perhaps to a greater 
or kaser degree) show an indefi^te, darker canthal line which ex- 
tends behind the ^e cm to the side of neck. Labials, both upper and 
lower, with darker areas. 

On the arm there is a distinct cream spot on the elbow and a 




808 The Univbbsity Scibnob Bulmtin 

cream spot on the outer face of the armi the fingers are annulated 
with cream at the joints. 1^6 leg has a knee spot of cream and a 
spot almost forming a band about middle of the lower part of leg. 
There are cream ^>ot8 or annulations at the toe joints. 

At the base of the tail there are two rounded spots of creami 
variable in distinctness; toward the tip,, when the tail is complete, 
there are two cream bands bordered by black on each side; occa- 
sionally whitish flecks are discernible toward the base. Ventrally 
on the tail the enlarged scales are cream at the base of the tail 
and in older specimens the color may extend to the tip; the flanking 
scales on each side are pigmented and this pigment may encroach 
sliid^tly on the median series. The side of the head and neck is 
usually darker than the dorsal part of the head. The line bordering 
the dorsolateral darker stripe or line, may be lighter than the dorsal 
parts as a whole, suggesting a dim line running back from eye. 
There are indications of minute lighter dots scattered on the back. 

In most if not all older specimens the spot on the shoulders is 
narrowed and lengthened somewhat, and the cream spots bordering 
it may be dim or altogether lost. The banding of the tail will be lost 
except that there usually remains one or two terminal cream and 
dark stripes usually less intense than in the young. (Note Fig. 2, 
showing markings of the young.) 

The coloration in life differs somewhat from that of the preserved 
specimens. The cream spots are usually described as orange, reddish 
orange or pale red especially on tail. The general dorsal coloration 
is greenish gray or gray brown. 

Mrs. Helen T. Gaige (1936) has described a specimen identified as 
Sphaerodactylus glaxicm from Tuxpena Camp, Campeche as follows: 

“Color gray with a single large black spot just behind the nape, 
followed by a spot lighter than the ground-color edged with two 
smaller black spots posteriorly; two conspicuous black dorsal spots 
between the hind legs, followed by a light spot; sides of neck with 
longitudinal stripes of gray. Nape with three converging dark 
longitudinal stripes; a faint indication of a darker gray stripe be- 
tween fore and hind leg.” 

The present known distribution of the form in Mexico includes 
Yucat&n, Campeche, Tabasco, Oaxaca and Veracrus. The most 
northern record is on the Jalapa-Veracruz highway about 20 miles 
from the city of Veracruz. 1 obtained the specimen from the bark 
of a small tree at the edge of a lagoon. 
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CONCLUSION 

Of the four species of the genus Sphaerodactylta described 
from actual or presumed type localities in Mexico, Sphaerodactylua 
glaucus and Sphaerodactylus torqmtm must be regarded as valid 
forms, since each is known from specimens unquestionably originat- 
ing in southern Mexico. Despite the fact that the types of 
Sphaerodactylus anthradnus were reputed to come from Mexico and 
a specimen has been repoiied by Peters from Puebla, its presence in 
Mexico must be verified before it can have a certain place on Mexi- 
can faunal lists. Concerning Sphaerodactylus inomatus, Boulenger 
regarded it a synonym of S. glaucus and Barbour, a synonym of 
lineolatus and as coming from some locality not Mexican. Until 
the type is reexamined the status of this form must remain in ques- 
tion. 
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Abstract: The family Pupillidae (Gastropoda: Pulmonata) in Kansas and 
nearly areas is studied from the earliest knotm occurrence in the lower Plio- 
oene Laveme Formation to and including the living pupillid faunule. The 
family is not yet known from the middle Pliocene of this region, but is reported 
from several strata of the Pliocene and Pleistocene. 

The family Pupillidae, as now known, is represented in the area studied by 
5 genera, including in all 33 species, as follows: genus Gastrocopta, 14 fossil 
and living species and subspecies; genus Vertigo, 10 fossil and living species 
and subspecies; genus Pupilla, 3 fossil species and subspecies, genus Pupoidee, 
3 fossil and living species; and the genus Columella, represented by 3 fossil 
species. Two new cfpecies of Gastrocopta are described, both from deposits of 
Blancan age, 

The paleoecology of the various horizons studied is discussed; the deduc- 
tions are based upon a consideration of reported floras and vertebrate faunas, 
together with the known molluscan faunules. 

The verticle distribution of the pupillid faunules is reported and discussed. 
Faunal successions revealed indicate specific pupillid faunules for various hor- 
izons as follows: Gastrocopta riograndensis and (?. anterides, known only from 
the lower Pliocene Laveme Formation; a close faunal relationship between 
the Saw Rock Canyon deposits (upper Pliocene?, Hibbard, 1946, personal 
communication) and the beds assigned to the Blancan age is demonstrated, 
since 5 of the 6 pupillids known from the aggregate faunule of these beds 
occur both in the Saw Rock Canyon deposits and the Blancan beds. Gastro^ 
copta paracristata and Vertigo hihbardi are known from the Saw Rock Canyon 
as well as from beds of Blancan age, Gastrocopta rexroadensis is known only 
from beds now assigned to the Blancan, while the remaining pupillids of these 
beds are known through the Pleistocene and Recent faunules. Early Pleisto- 
cene faunules are characterized by the occurrence of Gastrocopta proarmifera, 
Q, falds, Pupilla muscorum sinistra. Columella tridentata, and Vertigo gouldii, 
and by the first appearance of Pupilla muscorum, which is also found in late 
Pleistocene faunules. Late Pleistocene pupillid faunules are characterized by 
the occurrence of Vertigo hannai, V. elatior, V. gouldii paradoxa. Columella 
hasta and C. alticola, Pupilla blandi, and by the first appearance of Oastro^ 
copta armifera, Pupoides hordaceus, and Vertigo modesta. Four i^ecies are 
apparently restricted to the living pupillid faimule of Kansas, these are Gas- 
trocopta corticaria, O, pellucida hordeacella, Vertigo tridentata, and Pupoides 
inomatus. 

The status of Gastrocopta armifera abbreviata, O, procera sterkiana, G. p. 
mcclungi, and the reported species of Pupilla are discussed, and the errors in 
previously published literature on Kansas mollusca are corrected. 
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INTRODUCTION 

I NTTiNSIVE and critical studies of the molluscan fauna of Kansas 
and the nearby states of Oklahoma, Missouri, and Nebraska 
have not been made previously, although the molluscan animals of 
Kansas have been given some attention by bioloipsts for many 
years. 

An early series of surveys of the flora and fauna of Kansas was 
sponsored by F. W. Cragin of Washburn College. Cragin was also 
editor of a scientific journal, the Bulletin of the Washburn Labora- 
tory of Natural History, published 1884-1890 by the Natural His- 
tory Department of Washburn College. In the second ntimber of the 
Bulletin, R. Ellsworth Call (1885, pp. 48-49) reported a new species 
of f/nio from Kansas. Succeeding studies of fresh-water mollusks 
were conducted by Call, who in the second number of the Bulletin 
(1885a, 49-51) published on the fresh-water bivalves and (1885b, 
51-54) on the fresh-water imivalves of northeastern Kansas. In the 
third number, the report by Call (1885c, pp. 93-97) treated of 
mollusks occuring in central and southeastern Kansas. The account 
by Call in the fourth number (1885d, pp. 115-124) included species 
not previously , reported from Kansas and new locality records for 
previously reported species of lamellibranchs, as well as a study of 
aquatic gastropods. A fifth report by Call (1886, pp. 177-184) in- 
cluded a study of the molluscan faunule of Crooked Creek, Ford 
County, a comparison of the mollusks of the Arkansas River drain- 
age in Kansas with that of the Ohio River, and additions to previous 
accounts of species occurring in Kansas as well as new localities for 
previously reported species. In the seventh number of the Bulletin, 
Call (1886a, pp. 201-206) reported on a study he made of the terres- 
trial molluscan fauna of the state. The final contribution by Call 
to the knowledge of the molluscan faima of Kansas, was a study 
of pelecypods, aquatic and terrestrial gastropods (1887, pp. 11-25). 
W. G. Binney and Arthur F. Gray (1885, pp. 55-56) listed land 
shells of northeastern Kansas. Their report was comprised of a list 
of q)ecies with locality data. Richard E. Scammon studied the 
Kansas Unios and published “The Unionidae of Kansas” (1906, pp. 
279-373) which is an extensive account including reports of 61 
q>ecies and 5 subspecies. Ferris (1907, pp. 37-88) described a new 
subspecies of terrestrial snail occurring in Kansas. 

G. Dallas Hanna (1909, pp. 81-82, 94-96) published a list of 
aquatie and terrestrial gastropods he had collected frmn Douglas 
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County, In a study of the genus Sphyradium [now Columella], 
Hanna (1911, pp. 372-373) described a new species obtained from 
a Pleistocene deposit in northwestern Kansas. A few years later the 
first report of a Pleistocene molluscan faunule from northwestern 
(Phillips County) Kansas was published by Hanna and Johnston 
(1913, pp. 111-121). This was later supplemented by a report by 
Hanna (1920, pp. 17-19) of the Pleistocene mollusks of Wallace 
County, Kansas. This was Hanna’s final paper concerning Kansas 
mollusks. 

A period of approximately twenty years elapsed before studies 
of Kansas mollusks were resumed. Doctor Claude W, Hibbard 
of the Museum of Natural History, University of Kansas, in study- 
ing vertebrate paleontology, found shells of mollusks associated with 
fossil vertebrates in Pleistocene and Pliocene beds in southwestern 
Kansas. He was interested in these shells insofar as they were 
of value in determining the ages of various strata of the several 
geologic formations he was encoimtering. He sent some specimens 
to Doctor Frank C. Baker who identified the shells of known species 
and described two new species (Baker, 1938, pp. 126-131). This 
molluscan faunule was listed by Hibbard (1941, p. 265) in a paper 
treating of the Rexroad fauna of southwestern Kansas. Another 
collection of shells was sent to Mr. Calvin Goodrich of the University 
of Michigan who identified the snails and listed them in The Nau- 
tilis (1940, pp. 77-79). This list appeared again in a subsequent 
paper by Hibbard (1940, p. 418) in a study of a Pleistocene fauna 
known as the Jones Fauna. 

Leonard studied and identified the shells occurring in several 
Pleistocene beds and listed them in conjunction with physiographic 
and faimal studies of Kansas Pleistocene deposits (Frye, Leonard, 
and Hibbard, 1943, pp. 40-42). The list of mollusks of the Rezabek 
faunule which appeared in the previous paper, was repeated by 
Hibbard (1943, p. 236) and the list of mollusks of the Rexroad 
faimule, also of the same previous paper, appeared again in a strati- 
graphic and paleontological study of the Meade Basin (Frye, Hib- 
bard, 1943, p. 408). 

The study of Pleistocene deposits, and consequently the molluscan 
faunules of the deposits, was projected into norUiwestem Elansas 
following Doctor Maxim K. Elias’ study (1931, pp. 163-180) and 
redefinition of the Sanborn Formation. Physiographic and verte- 
brate and molluscan faimal studies were conducted and published 
by Leonard and Frye (1943, pp. 453-462) and Hibbard, Frye, and 
Leonard (1944, pp. 1-28). 
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la the meantime, studies of the Recent moUiwstt fanna of tho 
state of 'V'^ere resumed. Fransen and liConard (1848, pp. 

334-848) published a report of the aquatic and terrestr' ! i^stro- 
pods occurring in Kingman County. A molluscan fau..al study 
was made of the Wakarusa River Valley and published by Fransen 
and Leonard (1943, pp. 363-439). Alice E. Leonard collected Recent 
gastropods and pelecypods from Meade and Clark counties and 
reported them with a list of the associated flora (1943, pp. 226- 
240). Additions to the previously reported snails occurring in Kan- 
sas was made by Fransen (1944, pp. 261-273). Leonard and Leonard 
(1946, pp. 115-122) reported the pelecypods and gastropods they 
collected from watercourses in Greenwood County, Kansas. 

Henderson (1924) compiled an annotated and somewhat critical 
list of the mollusks of Colorado and neighboring mountain states, 
and Doctor Henry A. Pilsbry, of the Academy of Natural Sciences, 
of Philadelphia, in his series of excellent and well-known mono- 
graphs, has been concerned with various groups of snails in the 
southwestern, southern, and eastern states, but little was added 
to a knowledge of the Kansas fauna by these studies. It is obvious, 
since previous studies on the Kansas molluscan fauna have been 
largely uncritical lists, that much remains to be learned regarding 
the relationships of the fauna in this area to the fauna of surrounding 
regions. It is equally obvious, in the light of the nature of most 
of the previous studies on Kansas mollusca, that critical studies 
should reveal hitherto undiscovered errors and gaps of information 
concerning these animals in this region. 

The present studies were undertaken in an effort to remedy this 
deficiency in the knowledge of the molluscan fauna of this plains- 
border and plains province, at least with respect to the members of 
the gastropod family Pupillidae. This family is here represented 
by five genera, comprising a total of 83 species and subspecies. 

Pupillid snails are small, terrestrial animals, essentially inhab- 
itants of northern continents, however, they have become widely 
dispersed over the entire inhabitable earth. They are, generally 
speaking, endowed with a high degree of tolerance foir variations in 
ecological conditions. Their shells are structurally strong, and may 
be recovered in excellent condition from geologic deposits. Further- 
more, they are animals which produce such highly differentiated 
shells that the shell characters afford the best means of arranging 
the animals in the scheme of sodlogical classification, which is cer- 
tainly not true of snails in general. This view is strongly supported 



by (b Pilsbiy, ld85, Vol. 28, pt. 112, p. 191) an cfmbent 
tnerican authority on the anatomy of gasbop^, in a review of be 
anatomy of the Pupillidae and related groups, where he states 
. . deductions based on the animal alone would be weak and 
this would be especially true of a group m which the shell characters, 
so far as my slight knowledge goes, appear manifest, while those of 
the soft parte are difficult to study and still more so to evaluate.” 

The plains province, of which Kansas is a part, has withm it 
many sedimentary deposits of upper Tertiary and Pleistocene age 
which frequently contain the well-preserved shells of a varied mol- 
luscan fauna, including may examples of Pupillidae. Since much 
of the pupillid faunule of Kansas is known only from the shells 
recovered from such deposits, the fortunate fact that the shells of 
this group of snails are so useful in arriving at deductions concemmg 
the zoological relationships of these animals, makes it possible to 
draw rather safe conclusions concerning the faunal succession, and 
vertical, as well as horizontal relationships among these snails. 

The pupillids in this study include those obtained from gastropod 
faunules recovered from deposits ranpng in age from Lower Pliocene 
to late Pleistocene, together with collections of the Recent pupillid 
faunule of Kansas. 

The Pleistocene deposits in Kansas from which the pupillids of 
this study have been taken include three formations: the Sanborn 
Formation (Elias, 1931, pp. 163-180), the Kmgsdown Silt Forma- 
tion (Smith, 1940, pp. 111-116) and the Meade Formation (Cragin, 
1896, p. 53; Hibbard, 1944, p. 709). Pupillids have been taken also 
from the Rexroad Formation, the Big Springs Ranch deposit and 
the Fox Canyon deposit. These beds have been assigned to the 
Blancan age (Elias et al, 1944, pp. 270-271). This is a provisional 
age term to which are assigned beds of imdetermined ages over- 
lying undoubted Pliocene beds and underlying beds of undoubted 
Pleistocene age. Pupillids of Upper Pliocene (?) age have been 
collected from the Saw Rock Canyon deposits. 

The beds belonjpng to the Laveme Formation from which pupillids 
included in the study were collected, lie in Beaver County, Okla- 
homa, a county adjoining Meade and Clark counties, Kansas. Doc- 
tor Bertrand Schultz, Director Nebraska State Museum, generously 
loaned to the Museum of Natural History, University of Kan^, 
series of pupillids from Nebraska Pleistocene beds; these also have 
been mcluded m this study. 

In the following outline are listed the deposits, and their localities, 
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from which pupillids have been taken. The deposits are listed ac- 
cording to formations and assigned ages. References are made only 
to the latest publications which, in all cases, contain citations to 
earlier literature. 

Ufpbb Plbzstocbnb 

Saribom Formation, Northwestern Kansas (Leonard and Frye, IMS, pp. 
453-462, Text figs. 1, 2; figs. 1, 2). 

Kingsdown SUt Formation (Hibbard, 1944, pp. 745-749). Upper Kingsdown. 
Pyle Ranch, Clark County, S 13, T 30 S, R 23 W, 12 mi. E of Minneola 
(Hibbard, 1944, pp. 749-750). 

Jones Sink, Locality number 13, Meade County (Hibbard, 1940, p. 417), 
S 8, T 33 S, R 27 W, 6 mi. S. 3% mi. E of Meade. 

XI Ranch, Locality number 7 (Hibbard, unpublished), 15 mi. S, 7 mi. W 
of Meade, S 33, T 34 8, R 29 W. 

Rezabek Quarry, Lincoln County, 8 20, T 13 S, R 10 W, 8 mi. 8, 16 mi. 
W of Lincoln (Hibbard, 1943, p. 236). 

Middle Pleistocene 

Meade Formaiion, below Pearlette Ash (Hibbard, 1944, pp. 718-719). The 
following are equivalents (Hibbard, 1944, pp. 740-744) : 

Pyle Ranch, in part, Clark County, 8 13, T 30 8, R 23 W, 12 mi. E 
of Minneola (Hibbard, 1944, pp. 718-719). Tobin deposit, Russell 
County, 8 35, T 14 8, R 11 W, 5% mi. 8, 18 mi. E of Russell (Hib- 
bard, 1944, p. 734). Wilson Valley deposit, Lincoln County, 8 28, 
T 13 8, R 10 W, 9 mi. 8, 15 mi. W of Lincoln (Hibbard, 1944, p. 
738). Cudahy Volcanic Ash Pit, Type locality of the fauna, Meade 
County, 8 2, T 31 8, R 28 W, 6 mi. N of Meade (Hibbard, 1944, 
pp. 71^719), 

8unbrite (included in Cudahy), Meade County, 8 26, T 31 8, R 28 W 
(Hibbard, 1944, p. 719). 

Blancan (Elias et. al., 1946, pp. 270-271). 

Rexroad Formation or Equivalents 

Rexroad Ranch, Locality number 3, Meade County (Hibbard, 1941, p. 

265), 8W%, 8 22, T 33 8, R 29 W, 9 mi. 8, 7 mi. W of Meade. 

Big Springs Ranch, Locality number 24, Meade County (Hibbard, un- 
published), NW%, NW%, 8 19, T 32 8, R 28 W, 2 mi. 8, 4 mi. W 
of Meade. 

Fox Canyon, Locality number 24, Meade County (Hibbard, unpub- 
lished), 8 35, T 34, R 30 W, 17 mi. 8, 12 mi. W of Meade. 

Ums Pliocbni? 

Saw Rock Canyon, Seward County 8 35, T 34 8, R 31 W, 14 mi. E of 
Lfiberal. 

Lown Fudcbne 

Laveme Formation, Beaver County, Oklahoma (Frye and Hibbard, 1941, 
pp. 388-408, Fig. 3). 
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With the exception of a few series of Kansas pupillids which are 
in the molluscan collection of the United States National Museiun, 
the shells of Kansas and of the Laveme Formation are in the 
Molluscan Collection of the Museum of Natural History, University 
of Kansas. This collection was augmented a few years ago by the 
incorporation of Q. Dallas Hanna’s private collection of gastropods 
of Kansas. 

In proceeding with this study, the authors have studied the 
pupillid gastropods included in the collection of the Museum of 
Natural History of the University of Kansas, totaling about 15,000 
shells. Comparative studies were made, including those with holo- 
types, paratypes, and topotypes where possible, at the Mu- 
seum of Zoology, Ann Arbor, Michigan, the United States National 
Museum, Washington, D. C., at the Academy of Natural Sciences of 
Philadelphia, Philadelphia, and at the Carnegie Museum, Pitts- 
burgh. 

In this study of pupillids, fossil as well as Recent shells were used. 
Since only the shells were studied, criteria of taxonomy were estab- 
lished accordingly. 

Certain pupillid shell characters are of specific significance. These 
include features such as the general shape of the shell as determined 
by the width relative to the height; the number, size and convexity 
of the whorls; the size of the ultimate whorl relative to the total 
height; ornamentation of the surface of the shell; the number, size, 
and location of the denticles; the absence or presence of the crest 
behind the peristome; and the nature of the umbilical opening. The 
constancy of occurrence or absence of these characters within a 
species are indications that they are morphological expressions of 
genetic significance, and are therefore of taxonomic value. 

A species is here considered as being comprised of individuals in 
which any significant shell character or combination of several 
characters is constant and distinct within the limits of individual 
variation. These specific characters do not intergrade with the 
corresponding characters of another species of the genus, even though 
two species may have only minute morphological differences. 

Characters of shells demonstrating wide ranges of individual 
variations which form a continuous and intergrading series in shells 
within a population and in localities distributed over the entire state. 



820 


The UKiVEBsiTy Bvumm 


and over a region in general fossil as well as Recent, were consideiied 
as individual variants and not as specific or subspecifio criteria. 

A subspecies is here considered as a geographical group of indi- 
viduals morphologically recognizable within a species* Two sub^ 
species do not occupy the same geographical area except possibly 
within a restricted zone in which interbreeding takes place. A 
subspecies is a recognizable group but not as clearly defineable as 
a species because two related subspecies are not as completely dis- 
tinct genetically as are two species of a genus. Characters sep- 
arating two subspecies intergrade where the ranges of the subspecies 
meet. 


DEFINITION OF SHELL CHARACTERS 

Many of these terms are illustrated in fig 1 
Aperture: the open end of the ultimate whorl. In pupillids denticles are 
frequently situated within the aperture. 

Biarcuate aperture: an aperture whose palatal wall and peristome are in- 
dented to a greater or lewer degree. 

Body whorl : the final whorl of a mature shell ; same as the ultimate whorl. 
Columella: the longitudinal axis of the shell around which the whorls are 
coiled. 

Conic: shell with a spire tapering to a point producing a conen^aped shell. 
Costae: prominent riblets on the surface of the shell. 

Crest: a linear callus situated on the ultimate whorl, behind and paralleling 
the peristome. 

Qylindric: shell in which the whorls increase very slowly in size resulting in a 
shell more or less cylindrical in shape. 

Denticles: calcareous excrescences within the aperture; number, size, and 
location of denticles is specific. 

Everted aperture: aperture widely flaring toward the peristome. 

Folds: denticles along the palatal wall of the aperture. 

Upper palatal fold: a primary fold situated at the upper part of the palatal 
wall. 

Suprapalatal fold: a low, secondaiy fold situated above the upper palatal 
fold. Sometimes wanting. 

Lower palatal fold: a primary fold situated toward the base of the outer 
wall of the aperture. 

Interpalatal fold; A secondary fold situated between the lower and upper 
palatal folds; frequently wanting. 

Infrapalatal fold : a secondary fold situated below the lower palatal fcfld. 
Basal fold : A low to rather high fold situated at the angle of the oolumellar 
and palatal walls. Position variable. 

Height of shell: distance from apex to base of shell. 

Immersed denticles: denticles located deeply within the aperture. 
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Imperforate : a shell whose columella has no opening at the base is said to be 
imperforate. 

Lamellae: denticles located on the parietal wall or on the columellar side of 
the aperture. 

Columellar lamella: the denticle situated as the base of the axis within 
the ultimate whorl. 

Subcolumellar lamella: the denticle situated immediately below the colu- 
mellar lamella; frequently partially fused with the columellar lamella. 
Parietal lamella: one of the primary denticles situated on the parietal wall 
toward the columella. 

Infraparietal lamella: a secondary, small lamella situated on the parietal 
wall between the parietal lamella and the columella. 

Angular lamella: a primary denticle on the parietal wall near the outer 
wall of the aperture. 

Nuclear whorl: the first one or one and one-half whorls of the shell; the 
embryonic whorl; forms the apex of the shell. 

Palatal callus: a linear excrescence within the aperture, connecting the palatal 
folds and paralleling the peristome. 

Palatal wall: that part of the wall of the aperture not bounded by any part 
of the ultimate whorl ; the outer wall. 

Perforate shell : a shell with an umbilical opening. 

Parietal callus: the callus, thin or heavy, laid upon the parietal wall of the 
peristome and connecting the terminations of the peristome. 

Parietal wall: the upper portion of the apertural wall formed by the base of 
the ultimate whorl. 

Reflected peristome: peristome everted from the aperture. 

Rimate shell: a shell whose umbilical opening is reduced to a Assure. 

Spire: comprised of the whorls of the shell except the ultimate whorl. 
Striations: parallel lines of sculpture on the shell. 

Suture: the spiral indenture of the shell where a whorl comes in contact 
with the preceding whorl. 

Umbilicus: the opening of the columella at the base of the shell. 

Whorl: a complete volution of the shell. 

In order for one studying pupillids to be certain of making an 
accurate observation, it is necessary that an adequate light source 
be available and also that shells be dissected. Shell characters such 
as the size, shape, and position of the columellar lamella and of the 
longer palatal folds, are frequently not completely visible in an 
undissected shell. 
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Flo. 1. Diagnun of Named Parts of Gastropod Shell. 
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Family Pufillidab Turton 

PupillicUe Turton, Manual of the Land and !PVeih-water Sheila of the Britiah lalanda, 
1881, p. 97. Pilabry, 1916-1918, Vol. 24, pta. 98-96, pp. 1-880; 1918-1920, Vd. 26, pta. 
97-100, pp. 1-404; 1920-1921, Vd. 26, pta. 101-104, pp. 1-264; 1922-1926, Vol. 27, pta. 
106-108, pp. 1-869; 1927-1986, Vol. 28, pta. 109-112, pp. 1-226. Henderson, 1986, pp 18, 
148-164. 

Characteristics of the shell: Shell elongate, whorls coiled in a 
spire; cylindrical, ovate to conic; color milky- white, auburn to 
brown, translucent to opaque; height 1.5 mm. to 5.8 mm.; whorls 
4% to 9, compressed to inflated; aperture irregularly rounded to 
oval, dentate to secondarily edentulous; folds and lamellae 0 to 9; 
angular and parietal lamellae frequently concrescent; palatal folds 
varying in distance of immersion and frequently situated on a pala- 
tal callus; aperture narrowly to widely expanded; peristome nar- 
rowly to widely reflected; rimate to minutely and elongately per- 
forate to roundly perforate. 

DistribtUion: 

Recent: Although the family Fupillidae inhabits mainly the Palaearctic 
Region, it is now represented in all of the continents and many idands. 
Palaearctic Region: North Atlantic Islands, Central Asia, Transcaucasus 
and Turkestan to N. China, Maritime Provinces of Siberia, Japan, Korea, 
China. Ethiopian Region: South Africa, Abyssinia, St. Helena, Masca- 
rene Islands, Madagascar, Comoros. Oriental Region: India, Ceylon, 
Burma, Indo-China, Malay Peninsula, Indo-Malayao Idands, Phillipines, 
Java, Borneo. Australian Region: Austro-Malayan Islands, Melanesian 
Islands, Australia, Tasmania, Polynesia, Micronesia, BCawaiian Islands. 
Nearctic Region: Temperate North America, Mexico, Central America. 
Neotropical Region: West Indies, South America (Pilebry, 1934, pp. 139- 
169). 

Pleistocene: Kansas, Nebraska, Iowa, Illinois, etc. 

Pliocene: Europe (Pilsbry, 1934, pp. 147-148). Kansas, Oklahoma. 

Miocene: Europe (Pilsbry, 1934, pp. 147-148). 

Oligocene: Europe (Pilsbry, 1934, pp. 147-148). Wyoming, Florida (Hen- 
derson, 1936, p. 13). 

Eocene: Europe (Pilsbry, 1934, pp 147-148). Wyoming, North Dakota 
(Henderson, 1936, p. 13). 

Paleocene: Europe (Pilsbry, 1934, pp. 147-148). Alberta (Henderson, 1935, 
p. 13). 

Permian: Ohio (Henderson, 1935, p. 13). 

Upper Carboniferous: New Brunswick, Nova Scotia, Canada, Ohio, Blinoia 
(Henderson, 1936, p. 13). 

Center of dispersal: The region in which the family Pupillidae 
evolved and from which it dispersed is a matter of conjecture. Ac- 
cording to Pilsbry (1934, pp. 139-144) several factors indicate Eu- 
rasia as the region from which the family radiated. Fifty genera 
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are recognized in the family Pupillidae. Of these, 38, living and 
fossil, are knovn from Eurasia. Thirty of these genera, 18 living 
and 12 fossil, occur in the western part of the Palaearctic Region 
and 15 genera, all living, occur in the Oriental Region. Three of 
the widely distributed genera are known from European Tertiary 
beds. The genus Gastrocopta is known from the Oligocene to the 
Pliocene of Germany ; the genus PupiUa from the Upper Oligocene 
and Miocene of Central Europe; the genus Vertigo from Eocene and 
Pliocene in Europe (Pilsbry, 1934, p. 139). 

These records do not represent the earliest occurrences of pupiilids. 
The known pupiilids of the European Tertiary are too specialized 
and resemble the modem forms too closely to be the early ancestral 
stock. Furthermore, since Pilsbry’s study, Henderson (1935) has 
reported shells considered as pupiilids from deposits as early as 
the Upper Carboniferous in North America. More paleontological 
data are needed before any conclusions can be drawn regarding 
ancestry and center of dispersal of the family Pupillidae. 

KEY TO GENERA 


1. Shdl nmate to olongate and minutdy perforate 2 

Shdl roundly perforate Columbia 

Aperture not biareuate 3 

Aperture biareuate; angular and parietal lamellae never fused Vvrtigo 

3. Angular and parietal lamellae always present; partially or oompletdy fused, 

OoMtrocoptu 

Angular or parietal lamella or both frequ«itly wanting, never fused 4 

4. Ultimate whorl exceeding H total height of shril Pupoidet 

Ultimate whorl not exceeding H of total height of shidl Pupdla 


Genus Gastrocopta Wollaston 

Oeutrocopia Wollaston, 1878, p. 615, 

** Leucochxlut Boettger, in von Martens, Concbologishe Mittheilungen, I, 1881, p. 64. Not 
LeucochUa vcm Martens, 1860. 

Bifidaria Stwrki, in Pilsbry, Proc. Acad. Natural Sdenoes of Philadelphia, 1891, p. 815, 
for P, contracta and P. servUn. — Sterid, Nautilua VI, p. 4, 1898, and p. 99, 1898. — Pilsbry, 
Proo. A. N. 8. Phila. 1900, p. 690.— Dali, NautUus XVII, p. 116, 1904, type B. rervUit Old. 
Includes also Eubifidana, Albmula, Vertigopnr and PrivtUula, Sterki, 1898. 

Immentdmr Pilsbry and Vanatts, 1900” (Pilsbry, 1916, Vol. 84, pt. 98, p. 6). 

Oaitroeopta, Pilsbry, 1916, Vol. 24, pt. 98, pp. 6>118, Plates 1-8, 10-80, 81 — figs. 1-10. 
1917, Vol. 84, pt. 94, pp. 112-172, PI. 21, figs. 11-17, 88-84, 85— figs. 1-9, 12-15, Plates 
86-87, 28— figs. 1-5, PI. 29, figs. 8-10, PI. 80. 1920, Vol. 25, pt. 100, p. 870. 1984, Vol. 
88, pt. 110, pp. 68-78, PI. 17, figs. 1, 2, 8-0, 10-19; PI. 18, figs. 1. 8, 8, 6, 6; pt. Ill, 
pp. 117-121, PI. 22, figs. 1-6; pp. 141-148, text figs. 5, 8; pt. 112, pp. 808-804, PI. 
87, figs. 8-7. 

Problems of nomenclature of the gmus Oartrocopta are discussed by Pilsbry, 1916, pt. 
98, p. 8. 

Characteristics of the shell: Shell ovate to ovately conic; summit 
obtuse; total height 2.1 mm. to 5 mm.; whorls 4V^-7, convex, 
irregularly and finely striate; rimate, minutely perforate; lamellae 
and folds 3-9; parietal lamellae 2-3, angular and parietal lamellae 



Franzdn and Leonabd: Pttfillidae 


325 


partially fused, bilobed, or angular forming a spur anteriorly, com- 
pletely fused, sinuous or sharply bent; palatal folds 0-6, frequently 
situated on a palatal callus ; columellar lamella strongly or weakly 
developed; peristome expanding, usually reflected, adnate upon or 
continuous across parietal wall by a thin to heavy callus; low to 
prominent crest on ultimate whorl paralleling the peristome, fre- 
quently present. ‘ 

Diatribntion: 

Recent: One of the most widely distributed of the genera of Pupillidae; 
circumpolar; inhabiting Africa, India, China, Korea, Japan, islands be- 
tween Asia and Australia, Australia, Africa, SW Arabia, North America, 
West Indies, South America (Pilsbry, 1934, pt. Ill, pp. 137-160; 1935, 
pt. 112, pp. 160-169. 

Pleistocene : Kansas and Nebraska 

Blancan ; Kansas 

Pliocene: Lower Pliocene, Beaver County, Oklahoma; Pliocene in Kansas. 
Pliocene of Germany (Pilsbry, 1916, pt. 93, p. 9). 

Miocene: Germany (Pilsbry, 1916, pt. 93, p. 9). 

Oligocene: U. Oligocene in Germany (Pilsbry, 1916, pt. 93, p. 9). 


KEY TO SPECIES 


1. Palatal folds prominent, on a callus 

Palatal folds not on a callus 

2. Parietal lamellae moderately large to large 

Parietal lamellae small; parietal lamellae completely fused, tubercular, 

O. tappaniana 

8. Angulo 'Parietal lamellae fused 

Angulo-parietal lamellae partially fused, divergent anteriorly 

4. Angulo-parietal lamella fused, buttressed posteriorly; columellar lamella hori- 

xontal, turned down inwardly Q. anteridet 

Angulo-parietal lamella fused, not buttressed posteriorly 

6. Angulo-parietal lamella sinuous, not bifed anteriorly 

Angulo-parietal lamella bent sharply at two points; columeller lamdla large, 
subvertical G. contncta 

6. Columellar lamella disk-shaped, large, extending full height of the ultimate whorl, 

G. proarmifera 

Columellar lamella large, recurved, not extending full height of the ultimate 
whorl G. armifera 

7. Angulo-parietal lamella fused posteriorly, widely divergent anteriorly .... G. falcia 

Angulo-parietal lamella fused, slightly divergent anteriorly G. holtingeri 

8. l^rietal lamella small; angulo>parietal lamellae bilobed, straight; columellar 

lamella small, subvertical G. corticaria 

Parietal lamellae large 

9. Angular and parietal lamellae not fused. G. rexroadenMia 

Angulo-parietal lamellae fused, partially or completely 

10. Angulo-parietal lamellae sinuous, angular forming a spur anteriorly 

Angulo-parietal lamellae completely fused, angular not forming a spur anteriorly. . 


11. Lower palatal fold oblique, very deeply immersed G. proeera 

Lower palatal fold not oblique, deeply immersed G. riograndensis 

12. Subcolumdlar lamella present; lower palatal fold deeply immersed .... G. criatata 

Subcolumellar lamella wanting 18 

18. Lower palatal fold not deeply immersed G. paracriatata 

Lower palatal fold deeply immersed G. pellucida hordeaceUa 


2 

8 

8 


4 

7 


6 

6 


9 

10 

11 

12 
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STATE OF KANSAS 



Oaatrocopta jrroarmifera Leonard 

Plate XVn, fics. 1, S. Text fig. 8. 

OoMtroeopta proarmifem Leonard, 1946, pp. 80-28. 

Descripium of, the shell: “Shell perforate, rimate, ovate>oblong, 
summit obtusely conic. Whorls a little more than 6 in number, 
first V /2 finely granular, remaining whorls finely and diagonally 
striate; whorls only slightly inflated, last whorl compressed around 
axis, subangulate below; suture moderately impressed. Aperture 
irregularly oval; peristome flared; lip thin and simple, reflected, 
adnate and continuous upon body whorl. A depressed, seamlike 
scar, behind peristome, indicates position of lower palatal plica. 
Lamellae 7 in number; a fused angulo-parietal, a columellar, a 
basal, lower palatal, upper palatal, and suprapalatal. The massive- 
ness of the lamellae restricts the size of the orifice. The angular 
lamella arises from peristome above sinulus, curves, and is deflected 
toward periphery, fused with the parietal at its lower termination; 
parietal heavy with rounded edge, bifurcate below, an elongate limb 
turns toward the periphery, a shorter, heavier limb curves toward 
the columella; columellar lamella, when viewed from in front, ap- 
pears as % of a slightly concave disc; it extends obliquely down- 
ward, the lower part most deeply immersed. Basal lamella almost 
obsolete, subcolumellar in position; palatal plicae on a low rounded 
callous; the lower palatal very deeply placed in cavity (above the 
termination of the parietal) heavy, bluntly chisel-shaped, transverse 
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in cavity; upper palatal lamella less deeply immersed, less than % 
as large as lower palatal, termination rounded, and directed slightly 
toward the periphery; suprapalatal lamella small, nodular, located 
on lower border of sinulus. Lamellae and walls of aperture finely 
punctuate.” (Leonard, 1946.) 

VariaHona: The shells of a large series of paratypes varied only 
slightly. The only appreciable variant is the difference in height 
as is shown in the table of measurements below. 

MEASUREMENTS 

Total Greatest Height of Width of 

height, diameter, aperture, aperture. Number of 


mm* nun* mm. mm. whorls 

Holotype: 4.08 2.16 1.6 1.4 6% 

Paratype: 3.37 2.0 1.44 1.24 6% 

Paratype; 3.93 2.16 1.5 1.44 6% 

Paratype: 3.96 2.16 1.6 1.44 6% 


Habitat: This species is known only from Pleistocene deposits, 
therefore, its habitat is unknown. Since early Pleistocene times it 
has been replaced by Gastrocopta armifera. 

DUtribution : 

Type locality: Russell County, Tobin deposit, S 35, T 14 S, R 11 W; 3 mi. 
SW of Wilson. 

General Distribution: Pleistocene in Nebraska, Kansas. 

Distribution in Kansas: 

Pleistocene: Meade Formation : Type locality. Meade County: Cudahy 
Volcanic Ash Pit, S 2, T 31 S, R 28 W, 6 mi. N of Meade. Clark 
County; Pyle Ranch, S 20, T 13 S, R 10 W, 13 mi. E, ^ mi. S 
Minneola. 



Fro. 3. Records of Oastrocopta proarmifm Leonard, and O. aarmifera (Say). 
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Oaatrocopta armifera (Say) 

Plate XVII, figs. 8, 4, 6. Text figure 8. 

Pupa armifera Say,* 1821, p. 162; Binney and Gray, 1886. p. 56. 

Bifidaria armifera, Hanna, 1909, p. 94; Over, 1942, p. 8. 

Ooitrocopta armifera, Pilsbry, 1916, Vol. 24, pt. 93, pp. 15-17. PI. 1, figs. 1-4; Hanna, 
1920, p. 19; Henderson, 1924, pp. 79, 130-131, fig. 32; Lugn, 1986, Table C, p. 212; Frjre, 
Leonard and Hibbard, 1943, p. 41; Fransen and Leonard, 1948, pp. 416-416, PI. XXXII, 
figs. 88, 39, text fig. 6. 

Gaetrocopta armifera abbreviata, Goodrich. 1940, p. 77; Goodrich in Hibbard, 1940. p. 
418; Fransen and Leonard, 1942, p. 339, PI. I, fig. 4; Leonard and Frye, 1948, p. 467; 
Fransen and Leonard, 1943, pp. 416-417, PI. XXXII, figs, 36. 87. text fig. 6; Leonard. 
1948, pp. 238-289; LecHiard and Lecnard, 1946, p 120. 

Description of the shell: Shell large, largest of the genus rep- 
resented in Kansas, fossil or Recent; oval; grayish white; glossy; 
rimate; whorls 5^/^ to 7, slowly and regularly increasing in size; the 
nuclear whorls finely granular, remaining whorls finely and 
irregularly striate; body whorl exceeding V 2 the total height, some- 
what constricted at the base and expanding toward the peristome; 
aperture large, exceeding half the height of the ultimate whorl, 
rounded; denticles 6-7: a prominent, bifed, angulo-parietal situated 
at the center of the parietal wall; 4 folds situated on a low palatal 
callus, a low, tubercular suprapalatal, a prominent, elongate oblique 
upper palatal, a prominent elongate, lower palatal, highest point 
midway of its length, a tubercular basal; columella lamella tri- 
angular and projecting outwardly, PI. Ill, figs. 4, 5, situated toward 
the base of the columella. Peristome narrowly reflected; termina- 
tions approaching and connected across parietal wall by a wide 
callus; margin sharp. 

Variations: Several characters are subject to considerable varia- 
tion. The height of the shell varies from 3.6 mm. to 5 ram. The 
columellar lamella varies in size from one occupying only the lower 
half of the columella of the apertural portion of the ultimate whorl to 
one extending the entire length of the apertural portion of the col- 
umella. When the columella lamella is of maximum length, it is 
also wrider than in other shells, see PI. Ill, figs. 4, 5. The basal fold 
varies from a prominent tubercular tooth to one perceptible only as 
a remnant; frequently it is entirely wanting. These several varia- 
tions occur among shells of a single population, and in the various 
Kansas localities, among fossil as well as Recent populations. Be- 
cause all intermediate steps betweeen the two extremes of a character 
occur at one locality, it is impossible to subdivide a series satis- 

*The synonomias liatad in this study include only references to type description;, to Pils- 
bry 's monographic treatment of the pupillidoe in the Manual of Coocnology (1916-1986), end 
to papers dealing with pupillids of Kansas and nearby areas. 
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factorily into several subspecies. Therefore, the shells from Kansas 
i?ihich previously have been identified as Gastrocopta armifera and 
G, a, abbreviata are here designated only as G. armifera. 

Shells of this species in the Museum of Natural History, Univer- 
sity of Kansas, have been compared by the author with those of the 
same species in the Academy of Natural Sciences of Philadelphia and 
with Sterki's collection in the Carnegie Museum of Pittsburgh. The 
variations in the shells in Philadelphia and Pittsburgh correspond 
closely to those of shells in the collection at the University of Kansas. 
In a conversation, Doctor H. A. Pilsbry (April 30, 1946) expressed 
doubt of the validity of the several subspecies into which Sterki has 
divided G. armifera. However, since the present study is restricted 
to only a small part of North America, no attempt is made to 
determine the status of the alleged subspecies of G. armifera from 
other parts of North America. 


MEASUREMENTS 


Total 

height, 

Greatest 

diameter. 

Height of 
aperture. 

Width of 
aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

3.6 

2.1 

1.4 

1.35 

5 % 

3.9 

2.2 

1.6 

1.4 

5 % 

4.4 

2.4 

1.8 

1.4 

6 

4.7 

2.5 

1.8 

1.5 

6 % 

6.0 

2.5 

1.8 

1.45 

7 


Habitat: Gastrocopta armifera is a gregarious species occurring 
commonly on wooded slopes, near or removed from a stream. It 
is to be found under dead wood, limestone rocks, or light cover of 
leaf mold or other debris, G. armifera frequently occurs imder 
boards or rocks in gardens. 

Distribution : 

Type locality: Pennsylvania, 

General distribution: Quebec, eastern United States to northern Florida, 
west to Alberta, Dakota, Colorado, southeastern New Mexico and to the 
mouth of the Pecos River in Texas (Pilsbry, 1916, Vol. 24, pt. 93, p. 18). 

Distribution in Kansas: 

Recent : Ubiquitous in Kansas. 

Pleistocene : Clark County : Pyle Ranch faunule, above the Pearlette 
Ash (Cragin, 1896, p. 54, from Hibbard, 1944, p. 742), S 13. T 30 S. 
R 23 W, 13 mi. E, ^ mi. S of Minneola; Taylor Ranch, NE%, 
S 20, T 30 S, R 23 W, ^ mi. S. 9 mi. E of Minneola, relation to 
Pearlette Ash not known. Meade County, Jones Sink, Locality number 
13 (Hibbard, 1940, p. 417), S 8, T 33 S, R 27 W, 5 mi. S, 3% mi. E. 
of Meade; XI Ranch depoait, S 33, T 34 S, R 29 W, 16 mi, S, 7 mi. W 
of Meade. Sanborn Formation: Norton County; NW%, NE% S 18, 
T 3 S, R 23 W. 
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OustTOcoptd armifera is distributed in North America in regions 
of diverse climates. It is the most widely distributed and numerous 
of the pupillids in the Recent fauna of Kansas. It is represented also 
in Upper Pleistocene beds of Kansas and Nebraska, Apparently 
this species has not been receding from Kansas since Pleistocene 
times. 

The widespread distribution in North America, including Kansas 
in general, indicates that this species is tolerant of and adaptable 
to various climatic conditions. In the prolonged dry, hot summer 
months, G. armifera is able to aestivate, making possible its stirvival 
in Kansas, especially in the western part of the state, where the 
summer droughts are often severe. 

Gastrocopta armifera has not been found in deposits below the 
Pearlette Ash. In the Tobin, Wilson Valley, and Pyle Ranch beds 
of the Meade Formation, Gastrocopta proarmifera (Leonard, 1946) 
occurs in large numbers where G armifera is not known to occur. 

Gastrocopta contract a (Say) 

Plate XVIII, fig. 9. Text figure 4. 

Pttpa contracta Say, 1822, p. 874. 

PupUla contracta. Call, 1886, p. 206. 

Bifidaria contracta, Hanna, 1909, p. 94. 

Gattrocopta contracta, Pilabry, 1916, Vol. 24, pt. 93, pp. 22-23, PI. 2, figs. 9, 10, 11, 
12; Lugn, 1935, p. 212, Table C; Franzen and Leonard, 1942, p. 839, PI. I, fig. 8; 
Franzen and Leonard, 1943, p. 417, PI. XXXIl, figs. 84, 35, Text fig. 6; Frye, LecMiard, 
and Hibbard, 1943, pp. 41, 42; Leonard and Leonard, 1946, p. 120. 

Description of the shell: Shell ovate-conic, summit convex, mod- 
erate in size for the genus, height varying from 2.1 mm. to 3.0 mm.; 
rimate, minutely perforate; living shells bluish-milky, glossy, semi- 
translucent; dead shells white, opaque; whorls 4^^ to 6, convex, 
increasing gradually in size; body whorl slightly more than half of 
total height of shell; V/z nuclear whorls finely granular; remaining 
whorls finely and irregularly striate; last half of body whorl sharply 
turned toward aperture, contracted at the base and rapidly expand- 
ing toward the aperture; a crest varying from one well-developed 
to one scarcely perceptible, paralleling the peristome and removed 
from it by a wide groove; aperture triangularly rounded, apex of 
triangle forming the base of the aperture ; folds and lamellae large, 
almost completely filling the aperture; a fused angulo-psrietal la- 
mella, large, the angular portion continuous with the outer lip of 
the peristome, lamelliform and folded toward the outer lip, midway 
bent at a right angle toward the angular side and terminating by a 
low appendage directed dorsally at a right angle; upper palatal 
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fold immersed, tubercular, situated on a low palatal callus; lower 
palatal fold slightly elongate, oblique, deeply immersed, columellar 
lamella large, lamelliform, descending inwardly; peristraie broadly 
expanded and reflected, thin, continuous, adnate upon the ultimate 
whorl; a heavy, elongate callus situated along the inner margin of 
the columellar side of the peristome and paralleling the peristome; 
margin sharp. 

Variations: Only a few of the characters of this species are vari- 
able, The variations in heights and widths of the shells are not in 
the same proportions, resulting in variations in shape. The crest 
behind the peristome varies from one very prominent to one scarcely 
perceptible. The number of whorls varies from 4^ to 6. Kansas 
shells of this species agree with those in the collection of the Academy 
of Natural Sciences of Philadelphia, including shells from north- 
eastern United States. 



MEASUREMENTS 


Total 

Greatest 

Height of 

Width of 


height. 

diameter, 

aperture. 

aperture. 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

2.1 

1.2 

0.9 

0.8 

5 

2.3 

1.26 

0.7 

0.7 

5^ 

2.6 

1.4 

1.0 

0.9 

5 

2.8 

1.6 

1.1 

1.0 

5V4 

3.0 

1.5 

1.1 

0.9 

6 


Habitat: On shaded slopes along the watercourses, under dead 
wood, leaf mold and grass. 

Distribution : 

Type locality: Occoquan, Virignia. 

General distribution: Ontario and Manitoba, Canada; Maine south to 

Florida; Veracruz, Mexico; Jamaica; west to Clay county, South Dakota; 

Kansas; Lawton, Oklahoma. Pleistocene in Nebraska, Kansas. 

Distribution in Kansas: 

Recent: Northeastern Kansas, along the courses of the Missouri and 
Kansas Rivers; southeastern Kansas, along the courses of the Marais 
des Cygnes, Neosha, and Verdigris rivers; southcentral Kansas, along 
the course of the Arkansas River. 

Pleistocene: Lincoln County: Rezabek faunule, NE%, S 20, T 13 S, R 
10 W, 8 mi. S, 16 mi. W of Lincoln; Wilson Valley faunule, NE%, 
S 28, T 13 S, R 10 W, 9 mi. S, 15 mi. W of Lincoln. 

Oastrocopta contracta is unknown in Kansas west of northwestern 
Kingman County where it occurs along the South Fork of the 
Ninnescah River and in northcentral Reno County along the Arkan- 
sas River. These two localities are west of the previously known 
midwestem occurrences, namely, Clay County, South Dakota, and 
Payne County, Oklahoma (Pilsbry, 1916, pt. 93, Vol. 24, p. 22). 



832 


The UNivERSiry Scibncb BxTLumN 


However, the westernmost range in Texas, the mouth of the Pecos 
River, lies west of these two Kansas localities. 

In the Pleistocene deposits of Kansas, G. contracta has been found 
only in Lincoln County, in the Rezabek and Wilson Valley faunules. 
It has been found also in the Pleistocene in Nebraska. After more 
intensive collecting, this species may be found also in the intervening 
Pleistocene deposits, the Sanborn Formation. G, contracta has not 
been found either in the Pleistocene or the Recent faunules of south- 
western Kansas. 

Gastrocopta contracta does not appear to have been a predominat- 
ing representative of the genus in Kansas in Pleistocene times. It 
was then and is still today, secondar\' to G, armifera. 



Fig. 4. Records of Gastrocopta contracta (Say) and O, folds Leonard. 


Gastrocopta falcis Leonard 

Plate XVIII, fig. 2. Text figure 4. 

Gastrocopta falcis Leonard, 1946, pp, 22-24. 

Description of the shell: ^^Shell small, cylindrical, narrowly per- 
forate; whorls 5 in number, moderately convex; summit. obtuse; 
suture deeply impressed; first whorl microscopically granular, re- 
maining whorls minutely punctate and striate; body whorl im- 
pressed around axis, broadly angulate below; aperture rounded be- 
low, squarish above; peristome thin, simple and reflected, lips 
approaching, scarcely connected by a thin callus on body whorl; a 
constriction behind reflected lip of peristome, followed by a heavy 
crest on right side only; behind the crest an axially elongate, de- 
pressed scar indicates position of lower palatal plica. Lamella 7 
in number; angular, thin, high, confluent with angular lip of peri- 
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stome above, and with parietal lamella below; it cvuves slightly 
toward, and is deflected toward, the periphery; parietal lamella 
heavy, widely divergent from angular above; below the lower end 
of the angular, where it is strong, high, and rounded, the parietal 
lamella curves toward the periphery; columellar lamella highly 
specialized; it arises low in orifice as a high plate extending toward 
the parietal, turns slightly upward, and extends straight forward 
on the columellar wall of the peristome to the point where the lip 
flares, where it ends in a thickened callus; the whole resembling a 
pruning knife with the thin edge turned toward the columella. No 
subcolumellar denticle; basal plicae heavy, triangular, deeply placed 
in the cavity; lower palatal plica arising broadly from the callus 
on which are set also the basal and upper palatal plicae, deeply 
entering, to a point above the termination of the angular, free surface 
plane; upper palatal plica less deeply placed, high toothlike; two 
minute, conical suprapalatal plicae. Denticles and walls of orifice 
smooth and glistening.” (Leonard, 1946.) 

Varuitums: No significant variation occurs among the 4 shells of 
the series. 

MEASUREMENTS 

Tot-al Greatest Height of Width of 

height, diameter, aperture, aperture, Number of 


mm. mm. mm. mm. whorls 

Holotype: 1.7 0.87 0.62 0.55 5 

Paratype: 1.5 0.87 0.62 0.59 5 

1.75 0.87 0.62 0.55 5 


Habitat: This species is known only from deposits of the Meade 
Formation, Middle Pleistocene. 

DistribtUion : 

Type locality: Meade County, Kansas: Cudahy Volcanic Ash Pit, SW%, 
S 2, T 31 S, R 28 W, 6 mi. N of Meade. 

Distribution in Kansas: 

Pleistocene : Meade County : Type locality. Clark County : Pyle 
Ranch, N£%, S 13, T 30 S, R 23 W, 13 mi. E, % mi. S of Minneola. 

Gastrocopta holzingeri Sterki 

Plate XVIII, fig. 2. Text figure 5. 

Pupa hoUtingeri Sterki, 1880, Nautilus iii, p. 119. 

Bifidaria hoUingeri, Hanna, 1909, p. 94; Over, 1942, p. 8; Hanna and Johnston, 1918, 
p. 119. 

Bifidaria holtingeri fordiana, Hanna, 1909, p. 94. 

Ooitroeopta holgingeri, Pilsbry, 1918, Vol. 24, pt. 98, pp. 25*28, PI. 2, figs. 4, 5, 8; 
Hendeiion, 1924, pp. 79, 181; Hibbard, 1941, p. 265; Frye and Hibbard, 1941, p. 408; 
Frye, Lecmard, and Hibbard, 1948, p. 42. 

OaHroeapta proesra c/. medungi, Frye, Leonard, and Hibbard, 1048, p. 42 ; Hibbard, 

1948, p. 288. 
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Description of the shell: Shell small; oval; height 1.6 mm. to 
1.9 mm.; grayish-white, translucent, glossy; rimate; whorls 6, con- 
vex, gradually and regularly increasing in siae; 1% nuclear whorls 
minutely granular; remaining whorls very finely and irregularly 
striate; body whorl less than one-half the total height; aperture 
irregularly rounded, exceeding one-half ^the height of the body 
whorl ; lamellae and folds 7, the angular and parietal lamellae fused 
inwardly and distinct outwardly, the parietal lamella long, high, 
sinuous, the angular lamella short, the two forming a mirror image 
of the pattern of the letter “Y”; the 4 folds situated on a heavy 
palatal callus; a low, tubercular suprapalatal, a prominent tuber- 
cular, lower palatal, a higher, slightly elongate lower palatal, the 
three becoming progressively more deeply immersed; a prominent, 
slightly elongate basal fold, less deeply immersed than the lower 
palatal fold; columellar lamella situated midway on the ultimate 
portion of the columella, high, elongate, entering horizontally and 
posterior third turned downward; peristome narrowly reflected, 
terminations approaching and connected across the parietal wall by 
a thin callus; margin sharp; a high, heavy rounded, white callus 
situated on the body whorl and separated from the peristome by 
a wide groove. - 

Variations: Only a few characters are perceptibly variable. The 
total height varies from 1 . 6 mm. to 1 . 9 mm. 'Hie number of whorls 
varies from 4% to 5. 




MEASUREMENTS 


Total 

Greatest 

Heii^t of 

Width of 


haiffat, 

diameter, 

aperture. 

aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorla 

1.6 

0.8 

0.6 

0.6 


1.7 

0.8 

0.6 

0.6 

4 % 

1.8 

0.9 

0.6 

0.6 

5 

1.9 

0.9 

0.6 

0.6 

5 


Habitat: Gastrocopta holzingeri is found on timbered sliqies 
under leaf mold. Although it may occur in large numbers, it is 
probably overlooked because of its small size. 

Fossil records show that G. holzingeri has lived in Kansas since 
at least Blancan times. Hibbard (1941a, pp. 100-101) concludes 
that, according to geological studies by Frye, in Blancan times a 
low gradient, mountain fed stream flowed through southwestern 
Kansas, south to the Gulf. The preserved fauna associated with 
the gastropod mollusks of this locality indicates that along the valley 
probably were meadows, marshes, and trees. The summers were 



FBilNZBN AND LsONABD: PuPlLLlDAfi 


335 


probably characterized by temperatures somewhat lower than they 
are in the region today, accompanied by higher humidity, and 
absence of extreme droughts. 

In order to remain established in northwestern Kansas, as it is 
doing to some extent, it must be tolerant of the hot, dry climatic 
conditions which obtain in the summertime. 0. holzingeri is not one 
of the predominating species of the fauna of Kansas. According to 
its general distribution in North America, it prefers decidedly cooler 
climates. 

Distribution : 

Type locality: Winona, Minnesota. 

General distribution: Ontario and western New York west to Helena, 

Montana; south to Illinois, Kansas, and eastern New Mexico (Pilsbry, 

1916, Vol. 24, pt. 93, p. 25). Pleistocene of Nebraska. 

Distribution in Kansas: 

Recent: Wyandotte County west to Cheyenne County; central Kansas, 
Reno County, probably from drift along the Arkansas River; south- 
eastern Kansas, Labette County. 

Pleistocene: Lincoln County, Rezabek faunule, 8 20, T 13 S, R 10 W, 
8 mi. S, 16 mi. W of Lincoln. 

Blancan: Meade County, Rexroad faunule. Locality number 3 (Hibbard, 
1941, p. 265), 9 mi. 8, 7 mi. W of Meade, SW%, 8 22, T 33 S, R 29 W. 

According to fossil records, Gastrocopta holzingeri has been living 
in Kansas since Blancan times, although this species is essentially 
a snail of northern United States. 



Fio. 6. Records of Oaslrocopta holaingm (Sterid) nd Q. emtoto (Pihbiy 

and Vanatta). 
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Gastrocopta tappamana (C. B. Adams) 

Plate X\*ni, iig. 6. Text figure 6. 

Pupa tappaniana Ward inedit, C. B. Adame, 1842, p. 158. 

Bifidaria pentodon, Hanna, 1909, p. 94. 

Bifidaria tappania7m, Hanna, 1900, p. 94. 

Gattrocopta pentodon, Franzen and Leonard, 1942, p. 889, PI. 1, fig. 1; Fransen and 
Leonard, 1943, p. 417-418, PI. XXXIl, fig. 88, text fig. 6. 

Ga$trocopta tappaniana, Pilsbry, 1916, Vol. 24, pt. 98, pp. 88-86, PI. 8, fig. 9, PI. 5, 
figs. 42-53; Lugn, 1936, p. 212, Table C; Hibbard, 1941, p. 265; Fransen and Leonard, 
1942, p. 339, PI. 1, fig. 6; Frye, Leonard and Hibbard, 1948, pp. 41, 42; Hibbard, 1948, 

p. 286. 

Gattrocopta tappaniana curia, Leonard, 1948, p. 289, PI. 1, fig. 15. 

Description of the shell: Shell conic, summit obtuse, 1.5 mm. 
to 2.5 mm. in height; grayish-white; translucent; rimate, minutely 
perforate; whorls 4^/^ to 5, regularly and rapidly increasing in height; 
body whorl exceeding of the total height; the 1% nuclear whorls 
finely granular, remaining whorls finely and irregularly striate; 
aperture ovate, oblique, expanding somewhat toward the peristome; 
folds and lamellae 6 to 9: a low, tubercular infraparietal rarely 
present; a completely fused, high, lamelliform angulo-parietal 
situated at the center of the parietal wall; six elongate, equally 
immersed folds situated on a strong palatal callus, a suprapalatal, an 
upper palatal, an interpalatal, a lower palatal, an infrapalatal, and 
a basalar; a lamelliform, elongate, columellar lamella ascending 
along the axis; peristome simple, scarcely reflected, terminations 
approaching and connected across the parietal wall by a thin callus, 
margin sharp; a heavy, white callus on the body whorl paralleling 
the peristome and separated from it by a narrow groove. 

Variations: The shells of Gastrocopta tappaniana vary consider- 
ably in shape and in size. Shells from any one population can be 
arranged in a continuous series, ranging from elongate-conic to 
ovate-conic forms. The total height varies from 1 . 5 mm. to 2 . 5 mm. 
(see table below). The occurrence of certain of the plicae varies: 
the infraparietal lamella is rarely present; the suprapalatal is some- 
times prominent, sometimes scarcely perceptible and sometimes 
wanting; the basal fold is sometimes double. The variables are 
phenotypic and not characteristic of the shells of any certain part 
of the state nor of any one or several fossil faunules. The shells 
from the Saw Rock Canyon deposits of Upper Pliocene (?) age, do 
not differ from those living in Kansas at the present time. 
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MEASUREMENTO 


Total 

height. 

Greatest 

diameter, 

Height of 
aperture. 

Width of 
aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

1.5 

0.9 

0.4 

0.4 

4% 

1.8 

1.1 

0.5 

0.5 

5 

2.2 

1.35 

0.8 

0.7 


2.5 

1.35 

0.8 

0.7 

5 


Habitat: Gastrocopta tappaniana is a common snail in Kansas. 
Its most frequent habitat is on shaded slopes near streams. How- 
ever, it has been taken from among the grass roots on an imshaded 
slope near a pasture pond. 

Distribution : 

Type locality : Vermont. 

General distribution: Ontario; Maine to Virginia, west to South Dakota 
and Kansas, to Arizona (Pilsbry, 1916, Vol. 24, pt. 93, p. 33). Pleistocene 
of Nebraska and Kansas. 

Distribution in Kansas : 

Recent: Widespread in distribution: along the courses of the Kansas 
River and its tributaries; Ncosha River Arkansas River, Meade 
County State Park, and South Fork of the Republican River. 
Pleistocene : Lincoln County : Rezabek Faunule, S 20, T 13 S, R 10 W, 
8 mi. S, 16 mi. W of Lincoln; Wilson Valley Faunule, S 23, T 13 S, 
R 10 W, 9 mi. S, 15 mi. W of Lincoln. Clark County: Pyle Ranch 
Faunule, S 13, T 23 W, 13 mi. W, % mi. S of Minneola. Russsell 
County: Tobin Faunule, S 35, T 14 S, R 11 W, 5% mi. S, 18 E of 
Russell. 

Blancan: Meade County: Fox Canyon Faunule, 17 mi. 8, 12 mi. W of 
Meade, S 35, T 34 S, R 30 W; Big Springs Ranch, NW^, NW%, 
S 19, T 32 S, R 28 W, 2 mi. S, 4 mi. W of Meade. 


Gastrocopta tappaniana^ essentially a northern species, entered 
Kansas sometime previous to Upper Pliocene times. Since its en- 
trance into this region, it has become widespread, and it is still one 



Fro. 6. Records of Gastrocopta tappaniana (C. B. Adams). 
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of the moat abundant species of the genus represented in Kaiuas. 
Shell characters of this species have remained unchanged since 
Pliocene times. 


Oastrocopta rexroadenm new species 

Plate XVIII, ftge. 4 A 6. Text figure 7. 

Holotype: Catalogue number 3781, University of Kansas Museum 
of Natural History. 

Horizon and type locality: Blancan. Meade County, Kansas, 
Rexroad Ranch, SW 14 , S 22, T 33 S, R 29 W, 9 mi. S, 7 mi. W of 
Meade. 

Diagnosis: Shell small, elongate-conic, rimate; whorls 4%, 
slightly convex; lamellae and folds 5, large, nearly filling the 
aperture: a prominent, arched, deeply immersed parietal lamella; 
an elongate, prominent angular lamella, approximate to but not 
fused posteriorly with the parietal lamella; upper palatal fold im- 
mersed, appearing as a callus of the peristome; a deeply immersed, 
oblique lower palatal fold; a prominent columellar lamella, entering 
horizontally and turned downward posteriorly; peristome continuous 
across parietal wall by means of a thin callus. Subgenus Immersi- 
dens. 

Description of the Holotype: Shell small, elongate-conic; summit 
obtuse; rimate; suture sharply incised; whorls 4%; apical whorls 
strongly convex, lower whorls slightly convex; whorls slowly and 
regularly increasing in size; the IV 2 nuclear whorls finely granular; 
remaining whorls irregularly and finely striate ; height of body whorl 
exceeding one-half of the total height, contracted basally and ex- 
panding rapidly toward the aperture; a prominent, rounded crest 
paralleling the peristome from which it is separated by a deep, wide 
groove; aperture triangularly rounded, scarcely oblique, widely ex- 
panding; denticles 5; a prominent, oblique, arched, deeply im- 
mersed parietal lamella extending toward the periphery below the 
angular lamella; an elongate, prominent angular lamella arising from 
the peristome, approximate to but not fused posteriorly with the 
parietal lamella; the upper palatal fold immersed, fused with a 
triangular callus on the outer border of the peristome ; a prominent, 
shortly elongate, deeply immersed, oblique lower palatal fold; a 
prominent columellar lamella, entering horizontally with the poster- 
ior half turned downward; margin of peristome very narrowly 
reflected; ends of peristome approaching, connected by a thin callus 
upon the parietal wall. 
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MEASUBEMENT8 

Total Greatest Hwght of Width of 

height, diameter, aperture, aperture. Number of 
mm mm. mm. mm. wh«’la 


Holotype: 2.4 1.35 0.9 0.9 4% 

Paratype: 2.25 1.25 0.9 0.8 5 

Cat. No. 3764 2.35 1.35 0.9 0.8 6 

Cat. No. 3764 2.35 1.25 0.8 0.7 6 

Cat. No. 3764 2.4 1.25 0.9 0.8 5% 


The paratypes of G. rexroadensis vary slightly in size and form, 
some shells being more conic than others. 

O. rexroadenm is closely related to G. bilamellata (Sterki and 
Clapp), a species known from southwestern Arizona. G. rexroaden- 
aia is more conic than G. bilamellata; the upper palatal fold is fused 
with a broad, pointed callus on the outer wall of the peristome; and 
the parietal lamella is straight rather than sinuous. 

Occurrences: In addition to the type locality, Gastrocopta rex- 
roadensis occurs in two other deposits assigned to the Blancan age: 
Meade County ; Fox Canyon deposit, S 35, T 34 S, R 30 W, 17 mi. 
S, 12 mi. W of Meade, Big Springs Ranch deposit, SW%, S 22, T 
33 S, R 29 W, 9 mi. S, 7 mi. W of Meade. 

Gastrocopta corticaria (Say) 

Plate xvni, fig. S. Text figure 7. 

Od 08 t<mia corticaria Say, Nicholaoo’a American Encyclopedia, IV, PI. 4, fig. 5, 1816. 

Gaatrocopta corticaria, Fllabry, 1816, Vol. 14, pt. 98, pp. 68-68, PI. 10, figs. 1 to 4; 
Franien, 1944, p. 266, PI. I, fig. 1. 

Description of the shell: Shell small, 2.4 mm. to 2.8 mm. in 
height; ovate, summit obtuse; rimate, minutely perforate; fragile; 



pellucida hordeaceUa (Pilsbry) and G. anierides Leonard and Franien. 
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translucent, grayish-white; suture incised; whorls 5, convex, in- 
creasing slowly and regularly in sise; body whorl large, somewhat 
more than total height of shell; nuclear whorl minutely granular; 
remaining whorls irregularly and finely striate; aperture large, oval, 
without any callus; lamellae and folds 3; a low, elongate parietal 
lamella distinct or partially fused with an elongate, low angular 
lamella; a low tubercular, oblique columellar lamella; a low, tuber- 
cular palatal fold rarely present; peristome thin, without a callus, 
terminations approaching, connected across the parietal wall by a 
thin callus; peristome reflected, producing a groove on the exterior 
of the ultimate whorl directly behind the peristome; margin sharp. 

Variations: Only 7 specimens from Kansas and 3 from Kansas 
City, Missouri, were available for study. The total height varied 
only 0.3 mm. (table of measurements below). The angular lamella, 
if present, is low, elongate or tubercular; the parietal lamella is low 
and elongate, or low and tubercular. In one shell from Kansas City, 
Missouri, a tubercular palatal fold is present. 




MEASUREMENTS 


Total 

Greatest 

Height of 

Width of 


height, 

diameter. 

aperture. 

aperture. 

Kumber of 

mrn. 

rrm 

nim. 

mm 

whorla 

2.4 

1.2 

1.0 

0.8 

5 

2.5 

1.25 

1.0 

0.8 

5 

2.7 

1.25 

0.9 

0.8 

5% 

2.8 

1.35 

1.1 

0.8 

5 


Habitat: G. corticaria has been found along timbered slopes near 
streams, where oak and hickory predominate. 

DiairibtUion : 

Type locality: Philadelphia, Pennsylvania. 

General distribution: Ontario to Minnesota; Maine, south to St. Simon's 
Island, Georfna; northern Alabama; Louisiana (Pilsbry, 1916, Vol. 24, 
pt. 93, p. 53). Western Missouri, Kansas. 

Distribution in Kansas: 

Recent: Wyandotte County: Kansas City, Douglas County: Lawrence. 
Cherokee County: 6 mi. E of Baxter Springs. 

This small shell is not known from the Pleistocene. Its Recent 
distribution may be more widespread than the number of reported 
localities would indicate. Because of its small size it can easily be 
overlooked. However, if it is present, it should be found in drift 
more frequently than it has been. Since it is a species of humid 
environment, it is restricted to those localities in Kansas where such 
a condition obtains. 
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OoBtrocopta procera (Gould) 

Plate XVin, figs 8 A 6. Text figure 8. 

Pupa procera Gould, 1840, p. 401, PI. 8, fig. 12. 

Bifidaria procera, Hanna and Johnaton, 1009, pp. 81*8i2; Over, 1942, p. 8. 

Bifidaria mcclungi Hanna and Johnaton, 1918, pp. 111-121. 

Goitrocopta procera, Pilabry, 1016, Vol. 24, pt. 98, pp. 62-65; Lugn, 1986, p. 212, 
Table C; Goodrich, 1940, pp. 78-79; Hibbard, 1940, p. 418; Frye, Leonard, and Hibbard, 
1948, pp. 41, 42; Hibbard, 1948, p. 286. 

Oaitrocopta procera mcclungi, Pilabry, 1916, Vol. 24, pt. 98, pp. 66-68; Henderaon, 1924, 
pp. 79, 132; Franzen and Le<mard, 1942, pp. 889, PI. 1, fig. 7; Franaen and Leonard, 
1948, pp. 419, Text fig. 66, PI. XXXII, fig. 82; Leonard, 1948, pp. 289, PI. 1, fig. 14; 
Leonard and Leonard, 1946, p. 120. 

Bifidaria procera mcclungi. Over, 1942, p. 8. 

Oaitrocopta procera dupUcata, Franzen and Leonard, 1942, pp. 339, PI. 1, fig. 8; Fran- 
zen and Leonard, 1948, p. 419, Text fig. 6, PI. XXXII, fig. 81. 

Oaitrocopta procera iterkvana, Leonard and Leonard, 1946, p. 120. 

Description of the shell: Shell auburn to light brown; glossy; 
rimate ; cylindric ; apex obtuse ; moderate in size for the genus ; suture 
deeply incised; whorls 5 to 61/^, finely and irregularly striate, convex, 
gradually and regularly increasing in size; body whorl about one- 
half the height of the shell, somewhat constricted at the base and 
gradually expanding toward the aperture, linear impressions mark 
the positions of the upper palatal, the lower palatal, and the basal 
folds; a crest parallels and is approximate to the peristome; aper- 
ture rounded, slightly oblique, a deep sinulus at upper extremity of 
outer lip; peristome slightly reflected and thin to broadly reflected 
and thickened by a heavy callus; folds and lamellae 6: a bifed 
angulo-parietal, the angular portion forming a spur directed toward 
the outer margin; an immersed, tubercular upper palatal fold; an 
elongate, deeply immersed, obliquely placed lower palatal fold; a 
low basal fold immersed equidistant with the upper palatal fold; 
columellar lamella horizontal, nearly one-half the length of a whorl; 
a low tubercular subcolumellar lamella. 

Variations: The callus of the peristome varies as to position. In 
some shells it is located within the aperture below the lip, in some 
along the inner, and in others, along the outer border of the lip. 
Shells of G. procera from the Saw Rock Canyon deposits. Upper 
Pliocene (?), Seward County, S 35, T 34 S, R 31 W, 14 mi. E of 
Liberal, have a tubercular labial callus on the outer lip at the level 
of the upper palatal fold, Plate IV, fig. 6. The distance between the 
peristome and the crest paralleling it, varies. The crest of some 
shells is well-developed and rounded, in some it is low and narrow, 
in others it is scarcely perceptible. The subcolumellar lamella is 
usually present as a distinct denticle, however, sometimes it is seen 
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only as a thickening of the base of the columellar lamella. The range 
in size of the shells can be seen in the table below. 




MEASUREMENTS 


Total 

Oreataet 

Heicht of 

Width of 


he^t, 

diameter, 

aperture. 

aperture. 

Number of 

min. 

mm. 

mm. 

mm. 

whorh 

2.1 

1.0 

0.7 . 

0.7 

5 

2.3 

1.1 

0.9 

0.7 


2.5 

1 

0.8 

0.7 

6% 

2.8 

1.2 

0.9 

0.9 


3.2 

1.3 

1.1 

1 

6 

3.2 

1.2 

. . . 

. . . 

6% 


Habitat: This pupillid lives on timbered slopes of streams. Its 
general distribution in Kansas indicates an ability to withstand 
periods of summer drought. Occurrence with Oastrocopta cristata 
Pilsbry and Vanatta is common. 

Distribution : 

Type locality: Baltimore, Maryland. 

General disrtribution : Eastern United States, west to Kansas, Oklahoma, 
Colorado, New Mexico, Arizona; north, South Dakota; south, Alabama 
and eastern Texas. (Pilsbry, 1916, Vol. 24, pt. 93, p. 63.) Pleistocene, 
Nebraska. 

Distribution in Kansas: 

Recent: Along the Kansas River and its tributaries from Kansas City, 
Wyandotte County, west to Norton and Graham counties; northwest to 
Cheyenne County; southeastern Kansas: Neosha, Allen, and Green- 
wood counties; along the Arkansas River and its tributaries. South- 
western Kansas: Meade County; Seward County, along the Cimarron 
River, 

Pleistocene: Lincoln County: Wilson Valley Faunule, NE%, S 28, 
T 13 S, 9 mi. S, 15 mi. W of Lincoln; Rezabek Faunule, NE!4, 8 20, 
T 13 S, R 10 W, 8 mi. S, 16 mi. W of Lincoln. Russell County: 
Tobin Faunule, NW%, S 27, T 14 S, R 11 W, 4V^ mi. 8, 17 mi. E of 
Russell. Meade County: Jones Sink Faunule, S 8, T 33 8, R 27 W, 
5 mi. S, 3% mi. E of Meade, locality number 13 (Hibbard, 1940. 
p. 417). 

Sanborn Formation: Norton County, NE%, S 21, T 6 8, R 23 W, 15 
mi. S, 1% mi. W of Norton. Kiillips County: Prairie Dog Creek. 
Upper Pliocene (?): Seward County, Sew Rock Canyon, S 35, T 34 8, 
R 31 W, 14 mi. E of Liberal. 

Pupillids which have been referred to Oastrocopta procera and to 
the two ''subspecies,” G, p, mcdungi and O, p, sterkiana, have been 
collected from Kansas. According to the type descriptions of these 
forms, they differ from each other in the location and thickness of the 
palatal callus. In 0. procera^ the callus is along the inner margin of 
the peristome; in G. p, mcclungi, the callus is said to be heavier and 
situated along the outer margin of the peristome; O. p. sterkiana 
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differs from the above two forms by the callus being lower and 
farther within the aperture. 

Gastrocopta procera and the two ‘^subspecies'' under considera- 
tion, have been collected in Kansas at various localities which 
differ in environmental conditions. The authors found that 
in a majority of the localities in Kansas from which G. procera 
was obtained, either one or both of the above two “subspecies" 
occurred. Furthermore, the characters of the shell which are used 
to differentiate these forms intergrade among the Recent as well 
as among fossil individuals in lots taken from the same locality. 
Shells from the same locality cannot be successfully separated 
into the three catagories. This intergradation of the three forms 
within a population occurs throughout Kansas as well as in the 
neighboring states of Arkansas, Oklahoma, and Texas. The 
occurrence of typical G. procera, G. p. mcchmgi, and G. p. sterkiana 
is not limited geographically, nor can the position of the callus be 
correlated with any climatic conditions nor with any other variables 
of the shell. 

Since the characters used in separating the three forms inter- 
grade among individuals of the same population and this intergrad- 
ation is widespread geographically, and since no two subspecies 
occupy the same geographic locality except in a restricted zone in 
which they intergrade, G. p. mcclungi and the shells from Kansas 
localities previously identified as G. p. sterkiana cannot be con- 
sidered as subspecies of G. procera, but as variations within the 
species. 



Pia. 8. Records of Qastrocopta procera (Gould), O. paraeristata n. sp., and 
O. riograndensia Sterki. 



d44 Thb UNivERsrry Scdencb Bulletin 

After studying the shell designated as the holotype of O. p. 
mcclungi in the United States National Museum, and comparing 
shells identified as G, p. mcclungi with G. proccra at the Philadelphia 
Academy of Science, and comparing them with shells from Kansas, 
the authors consider G. p. mcclungi as synonomous with G, procera. 
However, not having studied shells of G. p. sterkiana from various 
localities within its range, the author refers the shells from Kansas 
previously reported as G. p. sterkiana to procera, without pronounc- 
ing judgment on the validity of sterkiana as a subspecies. 

Gastrocopta cristata (Pilsbry and Vanatta) 

Plate XIX, fig. 1, Plate VI, fig. Text figure 6. 

Bifiddria procera cristata Pilsbry and Vanatta, 1900, p. 696, PI. 22, figs. 4, 6; Han&a, 
1009, p. 94; Hanna and Johnston, 1913, p. 113. 

Oaatrocopta cristata, Pilsbry, 1916, Vd. 24, pt. 93, pp. 68-69, PI. 13, figs. 6, 8 to 12; 
Baker, 1938, p. 130; Frye and Hibbard, 1941, pp. 390-424; Hibbard, 1941, p. 266; Leon- 
ard, 1943, p. 239. PI. I. figs. 9. 10. 

Description of the shell: Auburn to golden brown in color; glossy; 
surface marked with fine and irregular striations; rimate; cylindri- 
cal; apex convex, obtuse; whorls 5y^ to 6V^, increasing regularly and 
gradually in size; body whorl more than one-half of the total height, 
constricted at the base and expanding toward the aperture, linear im- 
pressions mark the positions of the upper and lower palatal and 
basal folds; a prominent, rounded crest parallels the peristome from 
which it is slightly removed; aperture rounded, slightly oblique, 
peristome expanding, terminations approaching, connected across 
the parietal wall by a thin callus; margin slightly reflected, sharp; 
folds and lamellae six: angulo-parietal fused, sinuous, increasing in 
height inwardly and terminating abruptly, from without the ap- 
proach to these lamellae is sometimes '‘Y”-8haped; upper palatal 
fold immersed, tubercular; lower palatal fold somewhat more deeply 
immersed, elongate, and slightly deflected toward the columella; 
basal fold immersed equidistant with the upper palatal fold; 
columellar lamella horizontal, elongate, about one-half the length 
of a whorl; subcolumellar lamella nodose, situated immediately 
below the columellar lamella. 

Variations: The angulo-parietal lamella varies in the degree of 
sinuosity, sixnetimes being nearly straight. The crest behind the 
peristome, usually prominent, is sometimes low; the crest, usually 
removed from the peristome, is sometimes approximate to it. The 
lip, typically thin, is infrequently slightly thickened. The aperture 
varies in size. The size of the shell varies considerably as may be 
seen in the table below. 
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Gastrocopta cristata, though closely related to O. procera, can, 
with rare exceptions, be separated from the latter by the completely 
fused rather than bifid angulo-parietal lamella; the crest behind 
the lip is usually more prominent and farther removed, and the 
diameter of the shell is greater. Rarely some shells are very narrow 
and elongate. 

Shells recovered from the several Pleistocene deposits are typ- 
ical G. cristata in their shape and other features. Some of the shells, 
catalogue number 3771, recovered from a deposit of Blancan age, 
Rexroad Ranch, Meade County, show a close relationship to G. 
procera by having a semifused angulo-parietal lamella and a promi- 
nent, rounded callus on the outer lip. This is considered to be a 
representation of an isolated population which has retained some of 
the primitive characteristics. The separation of the ancestral stock 
into these two species must have occurred at an earlier time since 
shells from the Fox Canyon fauna, Blancan in age, are typically 
G. cristata. 

Although occasional individuals of G. cristata closely resemble 
G. procera, these two species do not intergrade. Since these two 
species are closely related, occasional interbreeding may occur which 
possibly accounts for an occasional elongate, narrow shell approach- 
ing that of G. procera. 


MEASUREMENTS 



Total 

Greatest 

Height of 

Width of 




diameter, 

aperture, 

aperture, 

Number of 


mm. 

mm. 

mm. 

mm. 

whorla 

Pleistocene 

3.5 

1.4 

1.2 

1.0 

6 

Pleistocene 

3.5 

1.35 

1.1 

1.0 

6% 

Recent 

3.2 

1.35 

1.1 

. . . 

5¥t 


3.15 

1.35 

1.0 

1.0 

6 


2.7 

1,25 

1.0 

0.9 

6 


2.35 

1 

0.8 

0.7 

5% 


Habitat: Gastrocopta cristata has, in Kansas, usually been found 
associated with G. procera (Gould) on timbered slopes near streams. 
In Meade County it was found living in grassy meadowlands of the 
State Park (Leonard, 1943, p. 239). 

DisiribuUon: 

Type locality; Camp Verde, Yavapai County, Arizona. 

General distribution in North America: Northern Kansas, south to Okla- 
homa and southern Texas; west to New Mexico and Arizona (PiWbry, 
1916, Vol. 2i, pt. 93, p. 68). 

Distribution in Kansas: 

Recent: Along the Kansas River and its tributaries, Douglas and Shaw- 
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nee counties west to Rooks, Graham and Logan counties; northwest 
to Cheyenne County; south to Reno, Kingman, Clark, Meade, and 
Seward counties. 

Pleistocene: Meade County; Jones Sink, Locality number 13 (Hibbard, 
1940, p. 417), S 8, T 33 S, R 27 W, 5 mi. S, mi. E of Meade; XI 
Ranch, high terrace, 8 33, T 34 S, R 29 W, 16 mi. S, 7 mi. W of Meade. 

Blancan: Meade County: Rexroad Ranch, SW%, S 22, T 33 S, R 29 W, 
9 mi. S, 7 mi. W of Meade; Big Springs Ranch, NW%, NW%, 8 19, T 
32 S, R 28 W, 2 mi. S, 4i mi. W of Meade; Fox Canyon, S 36, T 34 S, 
R 30 W, 17 mi. S, 12 mi. W of Meade. 

Gastrocopta paracristata new species 

Plate ZIX, figa. 2 A 8. Text fitura 8. 

Holotype: Catalogue number 3929, University of Kansas Museum 
of Natural History. 

Horizon and type locality: Blancan, Fox Canyon, Meade County, 
Kansas, S 35, T 34 S, R 30 W, 17 mi. S, 12 mi. W of Meade. 

Diagnosis: Shell moderate in size for the genus; elongate oval; 
rimate, minutely perforate; whorls 5%, convex; lamellae and 
folds 5: a fused, sinuous, angulo-parietal, the angular portion con- 
tinuous with the parietal callus and the outer lip; 3 equally im- 
mersed palatal folds connected anteriorly to the palatal callus; a 
horizontal columellar fold, the extreme innermost portion ascending 
the columella. Subgenus Gastrocopta. 

Description of the Holotype: Shell elongate-oval, summit obtuse; 
rimate, minutely perforate; suture sharply and deeply incised; 
whorls 5%; convex, regularly and slowly increasing in size; the IVi 
nuclear whorls finely granular; remaining whorls finely and irregu- 
larly striate; height of body whorl less than one-half of the total 
height of the shell, constricted at the base and expanding rapidly 
toward the aperture; prominent, rounded crest paralleling the peri- 
stome from which it is somewhat removed ; aperture rounded, slightly 
oblique, expanding toward the peristome; denticles 6: a fused, sinu- 
ous, angulo-parietal, the angular portion continuous with a parietal 
callus and outer lip; 3 equally entering palatal folds, connected an- 
teriorly by a low callus, a tubercular upper palatal, a higher, elongate 
lower palatal, its highest point about midway of its length, and a low, 
tubercular basal fold; the columella lamella high, elongate, entering 
horizontally and ascending the spire at its extreme innermost por- 
tion; peristome refected, thickened along its inner border, margin 
sharp. 



FBilNZSN AND LeONABD: PuPlLXJDAE 347 

MEASUREMENTS 

Total Greatest Height of Width of 

height, diameter, aperture, aperture. Number of 


mm. mm. mm. mm. whoria 

Holotype: 3.1 1.36 1. 1.0 6% 

Paratsnpe: 3.4 1.4 1. 1.1 OVi 

Paratype: 3.3 1.4 1. 1 6% 

Paratype: 2.9 1.3 1. 0.9 5% 

Paratype: 2.7 1.5 1. 1.0 6% 


The range in height of the shells of Gastrocopta paracriatata is 
from 2.7 mm. to 3.4 mm. The width varies independently of the 
height, therefore, shells vary in shape from elongate-ovate to 
elongate-conic. The basal fold, usually prominent, is sometimes 
very low and occasionally wanting. The callus of the peristome 
varies in prominence. A prominent, rounded crest on the ultimate 
whorl, paralleling the peristome is usually present, rarely wanting, 
sometimes low and sharp. The distance between the peristome and 
the center of the crest varies from 0.5 to 0.25 mm. Two sinistral 
individuals occur in the Rexroad faunule. 

Oastrocopta paracriatata differs in several respects from Oaatro- 
copta criatata to which it is closely related. G. paracriatata lacks 
the subcolumellar lamella which is present in G. criatata. The an- 
terior portion of the lower palatal fold of G. paracriatata is in con- 
tact with the palatal callus, whereas, in G. criatata the lower palatal 
fold is removed from the callus. The peristome is usually heavier 
in G. paracriatata than it is in G. criatata. 

Occurrencea: Gaatrocopta paracriatata is known from three local- 
ities: Biancan: Type locality. Fox Canyon, Meade County, S 35, 
T 34 S, R 30 W, 17 mi. S, 12 mi. W of Meade; Rexroad Ranch, 
Meade County, SW^, S 22, T 33 S, R 29 W, 9 mi. S, 7 mi. W of 
Meade. Upper Pliocene (?) : Saw Rock Canyon, Seward County, 
S 35, T 34 8, R 31 W, 14 mi. E of Liberal. 

Gaatrocopta riograndenaia (Sterki) 

Ptote XIX, fig. 7. TWt figure 8. 

Fupa riograndenM Sterki, 1891, p. 142. 

Oattroeopta riogrwdeniu, Pilebiy, 1918, Vol. 24, pt. 98, pp. 69-70; Leonard and Fran- 
aen, 1944, p. 80, PI. V, fig. 14. 

Deacription of the ahell: Shell elongate ovate, summit convex; 
suture deeply incised; whorls 5, convex, gradually and regularly 
increasing in size; 1% nuclear whorls finely granular, remaining 
whorls irregularly and finely striate; body whorl large, exceeding 
one-half the height of the shell; aperture large, exceeding one-half 
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the height of the body whorl, irregularly rounded; a fused, anteriorly 
bifid, angulo-parietal lamella situated at the midpoint of the parietal 
wall, the angular portion forming a spur directed toward the outer 
lip; the outer portion continuous with the upper lip; three deeply 
immersed palatal folds, a shortly elongate upper palatal, a high, 
elongate lower palatal, and a tubercular basalar; columellar lamella 
horizontal, prominent, elongate, extending about one-half the length 
of a whorl, thickened at the base; peristome broadly reflected, thin 
at the margin, thickened by a callus along the inner border; a callus 
prominence on the inner border of the outer lip results in a sinulus 
at the upper right-hand portion of the aperture, the inner border of 
which is continuous with the angular lamella; a prominent, narrow 
callus on the body whorl parallels the peristome from which it is 
separated by a groove; body whorl indented behind the crest; a 
longitudinal impression at the level of the lower palatal fold. 

Variations: The shells vary in size and general form. Some are 
narrow and elongate, some tend to be conically-elongate. In some 
instances the base of the columella is thickened almost to the ex- 
tent of forming a subcolumella lamella, in others the base of the 
columella is only slightly thickened. The width of the peristome and 
the size of the pallus along its inner margin vary. In some shells the 
crest behind the peristome is sharp and very prominent, whereas in 
others it is almost wanting. The infraparietal is wanting in all of 
the 9 shells of the one series in the collection of the University of 
Kansas. 

MEASUREMENTS 


Total 

height, 

Greatest 

diameter, 

Height of 
aperture. 

Width of 
aperture, 

Number of 

mtx). 

mm. 

mm. 

mm. 

whorb 

2.5 

1.2 

0.9 

0.8 

6% 

2.5 

1.25 

0.9 

0.8 

sy. 

2.6 

1.2 

0.9 

0.8 

5% 

2.7 

1.2 

0.9 

0.8 


Habitat: 

Chaney and 

Elias (1938, 

pp. 25-34) 

interpreted, on 


the basis of the fossil flora, the climatic conditions which character- 
ized Beaver County, Oklahoma, at the time the Laveme deposits 
were laid down. The flora found in these deposits suggests that a 
flood plain forest existed in Beaver County in Lower Pliocene times. 
This forest was similar to the one growing today in eastern and cen- 
tral Oklahoma. The present annual precipitation in eastern Okla- 
homa is more than 30 inches, which may have been approximately 
the amoimt in Beaver County in Lower Pliocene times. The tem- 
perature was probably somewhat warmer than present day tern- 
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peratures of western Oklahoma. It is probable that Oastrocopta 
riograndensia, associated with other pupillids such as O. anterides 
Leonard and Franzen, and Pupcides marginatus Say, was a wood- 
land snail. 


Distribution: 

Type locality : Hidalgo, Texas. 

General distribution: Texas; Lower Rio Grande Valley. Mexico, Panuco 
River Valley, Tampico, Tamaulipas, below Valles and Las Canoas, San 
Luis Potosi (Pilsbry, 1916, Vol. 24. pt. 93, p. 70). Laveme Formation, 
Beaver County, Oklahoma, Pliocene (Leonard and Franzen, 1944, pp. 
17. 30). 

Gastrocopta pelludda hordeacella (Pilsbry) 

Plate XIX, fig. 8. Text figure 7. 

Pupa hordeacella Pilsbry, 1890, p. 44, PI. 1, figs, g, h, i, j, k. 

Bifidaria hordeacdla, Hanna, 1909, p. 94. 

OoMtrocopta pellucida hordeacella, Pilsbry, 1916, Vol. 24, pt. 98, pp. 78-80, PI. 17, figi. 
1 - 4 , PI. 10; Henderson, 1924, pp. 70, 132. 

Description of the shell: Shell small, elongate and narrow, sub- 
cylindrical; height varying from 1.9 mm to 2.5 mm.; light brown 
in color, pellucid ; rimate ; suture sharply and deeply incised ; whorls 
5 to 5Vi, convex, increasing gradually and regularly in size; 1% 
nuclear whorls finely granular; remaining whorls finely and irreg- 
ularly striate; body whorl slightly more than half total height of 
shell; aperture oval, slightly oblique, without a callus; lamellae and 
folds 5: an elongate, prominent, sinuous angulo-parietal lamella 
frequently with a spur on the columellar side, angular portion con- 
tinuous with the outer lip, a tubercular upper palatal fold, a promi- 
nent, elongate, somewhat more deeply immersed lower palatal fold, 
a prominent, tubercular basal fold, a prominent, elongate, horizontal 
columellar lamella, base thickened ; peristome simple, reflected, form- 
ing a groove on the ultimate whorl immediately behind the peri- 
stome; terminations approaching and continuous across the parietal 
wall by a thin callus ; margin sharp. 

Variations: The only variants evident in the small series in our 
collections are the variation in size and in the number of whorls as 
shown in the table below. 




MEASUREMENTS 


Total 

height, 

mm. 

1.9 

2.2 

2.4 

2.5 

Greatest 

diameter, 

mm. 

0.8 

0.9 

1.0 

1.0 

Height of 
aperture, 
mm. 

0.6 

0.8 

0.8 

0.8 

Width of 
aperture, 
irm. 

0.6 

0.7 

0.7 

0.7 

Number of 
whoris 

5 

5 

6% 

SVli 
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Habitat: The single shell taken from the locality in Rooks 
County designated below, was found in local debris on the shore of 
the Rooks County State Lake. The drift was apparently composed 
of debris washed down from the immediate slope which was covered 
with short grass and a few dwarfed trees. The other Kansas shells 
of this species are probably from drift of the Arkansas River, there- 
fore, the geographic origin of those shells is not known. 

DUtrxbvtion: 

Type locality: New Braunfels, Texas. 

General distribution: Florida and the Keys north to New Jersey; north- 
eastern Oklahoma west to southeastern Colorado, and Arisona; Lower 
California (Pilsbry, 1916, Vol. 24, pt. 93, p. 79). 

Distribution in Kansas: 

Recent; Rooks County; SW%, 8 34, T 7 8, R 18 W, 2 mi. S, 3 mi. W of 
Stockton. Reno Coimty: Hutchinson, Nickerson. 

Gastrocopta pellucida hordeacella, essentially a southern snail, has 
been found only in small numbers in Kansas. This species is not 
known in Kansas from any fossil beds. Apparently its entrance into 
territory of the midwest as far north as Kansas has been made pos- 
sible by the change from a cool, humid, glacial climate to the wanner, 
drier climate of postglacial times. 

Gastrocopta anterides Leonard and Franzen 

Plate XIX, fig. 9. Text figure 7. 

Gastrocopta antendes Leonard and Franien, 1944, pp. 29-80. 

Description of the shell: “Shell small, perforate, conic-ovate in 
form; whorls 5, moderately convex, increasing regularly in size, ex- 
cept the last which is compressed aroimd the axis; suture sharply 
incised, but not deep; aperture obliquely oblong; peristome thin, 
sharp, margins approaching and connected across parietal wall by 
thin callus; the one and one-half nuclear whorls nonstriated, granu- 
lar; remaining whorls marked with fine, closely spaced, oblique 
striations; denticles 5; the angular projecting as a small spur from 
the well fused angulo-parietal, the tooth extending from the inner 
margin of the angular lip of the peristome to a point opposite the 
columellar lamella, terminating in a strong pyramidal buttress; 
columellar lamella well developed, horizontally compressed around 
the axis, its inner termination turned downward; basal fold feebly 
developed; lower palatal dentiform, somewhat laterally compressed, 
diminishing as it extends inward; upper palatal fold nodose, weakly 
developed; palatal folds set on a callus which bears faint suggestions 
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of two interpalatal plicae; the callua appears also as a low external 
ridge.” (Leonard and Franzen, 1944, pp. 29-30). 

Variation: “The two paratypes of Gastrocopta anteridea, exc^ 
for a few slight variations in the development of the denticles, are 
identical with the type. The angulo-parietal and the columellar 
lamellae are invariable, but in the one specimen the basal fold is 
feebly developed, as in the type, in the other nodose. The inter- 
palatal folds are missing in one example, although the callus between 
the upper and lower palatals is persistent; in this specimen there is 
an indentation of the angular portion of the peristome suggestive of 
the angle so characteristic of Vertigo” (ibid, p. 30). 

MEASUREMENTS 

Total Greatest Height of Width of 

lieight, diameter, aperture, aperture, Number of 
mm. mm. mm. mm. whcrls 

Holotype: 2.9 1.9 1.08 0.99 5 

Habitat: Probably a woodland pupillid which lived in association 
with Pupaides marginatus and Gastrocopta riograndensis. 

Distribidion: 

Type locality: Laveme Formation. Lower Pliocene, 5% mi. S, % mi. W of 
Gate, Beaver County, Oklahoma. 

General distribution : Known only from the type locality. 

Genus Vertigo Muller 

Vertigo O. F. MUllcr, 1774, p. 124. 

**lathfnia Gray, London Medical Repository, xv, 1&21, p. 239, for * ‘'Helix Uthmia eytin- 
drica Drapemaud t. 3, f. 30, 31*' ’ = V. pygmaea Drapemaud cf. Dali, Tr. Wagner Inst, iii, 
pt. 2, p. 248; Nautilus xvii, 1904, p. 114, and Newton and Harris, Proc. Malac. Soc. Lon* 
don i, p. 72, footnote 1. — Gray, P Z. S. 1847, p. 176, tjrpe Vert, nitida = edentiUa Draper* 
naud. 

Alaea Jeffreys, Trans. Linn. Soc. London xvi, 1880, p. 867. Gray, P. Z. S. 1847, p. 178. 
type A. paluetrua Jeffreys = V. antwertigo. — Pilsbry, Nautilus xviii, 1905, p. 119. 

Staurodon Lowe, Proc. Zodl. Soc. 1854, p. 214, type P. pygmaea Drapemaud. Not 
Staurodon Lowe, 1852. 

Dexiogyra Stabile, Moll. terr. Viv du Piemont, 1864, p. 104 (in Atti della Soc. di Sciense 
Nat. Milano, vi), for V. moulinaiana, V. pygmaea, V. antivertigo, V. antivertigo here desig- 
nated as type. 

Dexiogira De Betta, Moll. Prov. Vwon., 1870, p. 83. 

Nearctula Sterki, Nautilus vi, 1892, p. 6, type by orig. dee., V. califomica Rowell. 

Haplopupa Pilsbry, Nautilus xi, Feb. 1908, p. 119, monotype V. dalliana. 

Pupa Drapemaud, 1801, and of many subsequent authors. Not Pupa Bolten, . . .'* 

(Pilsbry, 1919, Vol. 25, pt. 98, pp. 69-70.) 

Vertigo, PUsbry, 1919-1920, Vol. 26, pts. 98, 99, pp. 69-221, PUtes 6-18. Pilsbry, 
1981, and 1984, Vol. 28, pts. 110, 111, pp. 98-105; 1985, Vol. 28, pt. 112, pp. 208-209, 
PI, 15, figs. 1, 2, 8, 9; PI. 18, figs. 11-17; PI. 22, figs. 7-14, PI. 24, figs. 1-4, 7-9; 
PI. 81, figs, 4, 6. 

Charaeterutica of the ahell: Shell moderate to small in size for the 
family; conically ovate to oval or oblong; summit conic to obtuse; 
rimate to minutely perforate; total height 1.53 mm. to 2.5 mm.; 
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whorls 414 to 5, convex, irregularly and finely to coarsely striate; 
lamellae and folds 3-9, never concrescent, angular lamella frequently 
wanting, palatal folds frequently on a palatal callus; frequently a 
crest on body whorl paralleling the peristome; linear impression 
frequently present on body whorl at level of upper and lower palatal 
folds. 

DistrihiUion : 

Recent: Circumpolar. In North America, abundant in northern latitudes 
above 60"*, in the Canadian and Transition Life zones to about 33** lati- 
tude, and south to Arizona at high elevations where cool and humid 
atmospheric conditions obtain. Five species are known from Mexico and 
the West Indies. In the Palaearctic the genus has undergone the greatest 
development in Scandinavia and the eastern Alps. Known also from 
Asia, northern Africa, Japan, and West Indies (Pilsbry, 1919, Vol. 26, pt. 
98, pp. 72, 74). 

Pleistocene; North America, northern Europe. 

Pliocene: southern Prance. 

Miocene : central Europe. 

Middle and Upper Oligocene : central Europe. 

Lower Oligocene : Baltic coast. 

Eocene: western Europe. (Pilsbry, 1919, Vol. 25, pt. 99, pp. 214-215). 


KEY TO SPEaES 

1. Columellar lamella ascending inwardly 3 

Columellar laihella not ascending inwardly 7 

2. Palatal folds (m a callus 3 

Palatal folds not on a callus 6 

3. Denticles 3-4; a pirgle, fliort parietal lame'la.. T. tridmtata 

Denticles 6 or more 4 

4. Denticles 6 V. etatior 

Denticles 7-9; 3 parietal lamellae 5 

5. Ultimate whorl exceeding ^ of total height V. ovata 

Ultimate whorl less than ^ of total height V. mortei 

6. Denticles 4-6; a single, lamelliform parietal lamella; lower palatal fold not 

oblique, not entering deeply V. gouldii 

Draticles 4-5, lower palatal fold oblique, entering deeply V. g. paradoxa 

7. Columellar lamella horisontal. Palatal folda not on a rallun 8 

Columellar lamdla ereacentic, descending inwardly; palatal folds on a rsllus 9 

8. Denticles 6 ; two parietal lamellae V. hannai 

Denticles 3-4; only 1 parietal lamella W mode$ta 

9. Denticles 6 ; lower palatal fold recurved toward the columella V. mtUum 

Denticles 7; lower palatal fold not recurved V. hibbardt 


Vertigo morsei Sterki 

Plate XIX, fig. 4. Test figure 11. 

Vertigo monei Sterki, 1894, pp. 89-90; Walker, 1894, p. 17; Walker, 1899, p. 18; 
Btatchley and Daniels, f7th Ann. Rep. Dep. Qeoi. and Nat. Res. Indiana, 1903, pp. 687, 
833; Walker, 1906, p. 516, fig. 149; Pilsbry, 1919, Vol. 35, pt. 98, pp. 81-83, PI. 6, figs. 
9, 9. 

Description of the shell: Shell largeet of the genus represented in 
the Kansas fauna; elongate-conic, height 2.5 mm.; rimate; suture 



Fr\nzbn and Leonabd: Pxjpillidae 


353 


sharply and deeply incised; whorls 5 to 5%, convex and inflated, 
finely and irregularly striate, slowly and regularly increasing in size; 
body whorl less than half the total height of the shell, contracted at 
the base and expanding rapidly toward the aperture ; crest parallel- 
ing the peristome rounded, low and removed from the peristome; 
body whorl indented immediately behind the crest, linear impres- 
sions at the level of the indentation of the aperture and at the upper 
and lower palatal folds; aperture small, rounded, strongly biarcuate, 
slightly oblique, dilating rapidly toward the peristome; denticles 
essentially as in Vertigo ovata: a low tubercular infraparietal 
lamella, an elongate, lamelliform parietal lamella, a low, tubercular 
angular lamella, a low tubercular suprapalatal fold situated above 
the indenture of the aperture, a high, angular, elongate upper palatal 
fold situated at the level of the indenture of the aperture, a high, 
elongate lower palatal fold, a low tubercular infrapalatal fold, a 
prominent basal fold and a prominent columellar lamella ascending 
inwardly; folds on a palatal callus and immersed subequally; peri- 
stome narrowly reflected, thin, margin sharp, terminations approach- 
ing, continuous across the parietal wall by a thin callus. 

Vertigo morsei differs from Vertigo ovata in being of greater 
height, having 6 whorls and in the whorls increasing slowly in size. 
The latter results in a smaller body whorl and aperture. The 
columellar lamella is more prominent than it is in Vertigo ovata. 

Four of a series of 11 shells from the Cudahy faunule. Lower 
Pleistocene, Meade Formation, 6 mi. N of Meade, cannot be dis- 
tinguished from F. morsei. Seven of this series are transitional m 
form between V. ovata and V. morsei. Transitional shells occur in 
other Pleistocene faunules, Sunbrite (Cudahy) S 26, T 32 S, R 28 W, 
3 mi. S of Meade. Upper Pleistocene; Rezabek, Lincoln County, S 
20, T 13 S, R 10 W, 8 mi. S, 16 mi. W of Lincoln. These transitional 
shells (Plate V. fig. 5), are elongate, about 2.5 mm. in height, have 
5 y 2 whorls, a smaller body whorl and aperture than F. ovata. 

Individuals with characters intergrading between F. ovata and F. 
morsei occur also in the Recent fauna, and have been found at the 
following localities: Kansas City, Wyandotte County; Hutchinson 
and Nickerson, Reno County; Kingman County; Arkalon, Seward 
County. 

The persistent occurrence of shells transitional between F . ovata 
and F. morsei places the validity of F. morsei in question. However, 
since typical F. morsei occurs in a single Pleistocene population, 


23-6002 
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sufficient grounds for reducing the taxonomic status of V. tnoraei are 
lacking. 

MEASUREMENTS 



Total 

height. 

Qreateat 

diameter, 

Height of 
aperture. 

l^dth of 
aperture, 

Number of 


mm. 

mm. 

mm. 

mm. 

whorla 


2.45 

1.35 

0.8 

0.8 

SH 


2.45 

1.35 , 

0.8 

0.8 

6H 

Transitional Pleistocene . 

. 2.4 

1.4 

0.8 

0.9 

5 

Transitional Pleistocene . 

. 2.5 

1.5 

0.9 

0.8 

5^ 

Recent 

. 2.4 

1.5 

0.9 

0.9 

5 

Recent 

. 2.3 

1.35 

0.9 

0.8 

5 

Recent 

. 2.5 

1.5 

1 

0.9 

5^ 


Habitat-. “Its habitat appears to be most often near the shore of 
lakes” (Baker, 1939, p. 104). Since the only shells of V. morsei 
known in Kansas are fossil, its preferred habitat in Pleistocene times 
here is not known. Though this form is now extinct in Kansas, its 
general distribution is in areas of a more humid and somewhat 
cooler climate. 

Distribution : 

Type locality : Michigan, Kent County. 

General distribution : New Jersey, Michigan, Ohio, Indiana, Illinois (Pilsbry, 
1919, Vol. 25, pt. 98, p. 81). Pleistocene in Kansas. 

Distribution in Kansas: 

Pleistocene: Cudahy Volcanic Ash Pit, S 2, T 31 S, R 28 W, 6 mi. N 
of Meade. 

Vertigo ovata Say 

Plate XIX, Sg. 0. Text figure 9. 

Verttffo ovata Say, 1822, p. 876; Hanna, 1909, p. 96; PUabry, 1919, Vd. 26, pt. 98, 
pp. 82«86, 872; Henderson, 1924, pp. 80, 186, fig. 89; Lugn, 1986, p. 212, Table C; 
Baker, 1988, p. 180; Goodrich, 1940, p. 77; Goodrich in Hibbard, 1940, p. 418; Over, 
1942, p. 9; Franxen and Leonard, 1942, p. 389, PI. I, fig. 8; Franscn and Leonard, 1948, 
p. 420, text fig. 6, PI. XXXII, fig. 28; Leonard, 1948, p. 289, PI. I, fig. 18; Leonard and 
Fransoi, 1944, p. 30, PI. V, fig. 18. 

Vertiffo hiobardi, Frye, Leonard and Hibbard, 1948, p. 42; Hibbard, 1948, p. 286. 

Description oj the shell: Shell moderate to large in size for the 
genus; roundly ovate to elongate; auburn to brown in color; glossy; 
translucent; rimate; whorls usually 5 in ntunber, the nuclear whorl 
finely granular; remaining whorls finely and irregularly striate; con- 
vex, rapidly increasing in size ; body whorl as much as % of the total 
height of the shell, contracted at the base and rapidly expanding 
toward the apeniure; crest paralleling the peristome, prominent, 
rotmded and removed; linear impressions at the level of the upper 
and lower palatal folds, sometimes incising the crest; shell indented 
immediately below the crest; aperture large, slightly oblique, 
strongly biarcuate, expanding toward the peristome; denticles 9: 
3 lamellae on the parietal wall, a low, tubercular infraparietal; a 
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high, elongate thin parietal lamella, slightly less deeply immersed; 
a low tubercular angular, slightly less deeply immersed; 5 folds sit- 
uated on a palatal callus and equidistantly immersed ; a low, tuber- 
cular suprapalatal just above the indenture of the outer margin of 
the aperture; an elongate upper palatial increasing in height rapidly 
and decreasing inwardly slowly; a similar lower palatal; a low, 
tubercular, infrapalatal; a low, slightly elongate basal; columellar 
lamella high, elongate, ascending inwardly along the axis; peristome 
narrowly reflected, thin, margin sharp, continued across parietal 
wall by a thin callus. 

V'Wriations: The variation in shape is pronounced. Shells of 
several series, one from the Laveme Formation, Lower Pliocene, 
Beaver County, Oklahoma (Leonard and Franzen, 1944, p. 30), 
another from the XI Ranch, Pleistocene, Meade County, and one 
from the Pyle Ranch, Pleistocene, Clark County, are of a typical 
ovate form. In other series of Pleistocene age as, for example, the 
Rezabek faunule, Lincoln County, the Cudahy faunule, and Sunbrite 
(Cudahy) faunule, Meade County, and of Recent age, the shells 
vary from an ovate to an elongate oval form approaching Vertigo 
tnorsei Sterki, in size, height of body whorl relative to total height, 
and the number of whorls. 

The whorls, usually 5 in number, vary from 4^ to 5%. The total 
height varies from 1.8 mm. to 2.7 mm. Not all of the denticles are 
constantly present. The infraparietal lamella, variable in size, is 
frequently wanting. The suprapalatal fold varies in degree of 
prominence, sometimes scarcely perceptible. The infrapalatal fold is 
sometimes wanting and sometimes double. 




MEASUREMENTS 


Total 

Greatest 

Hdght of 

Width of 


height, 

diameter, 

aperture. 

aperture. 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

2.0 

1.4 

0.8 

0.8 

5 

2.2 

1.4 

0.9 

0.9 

5 

2.6 

1.5 

1.0 

1.0 

5 

2.7 

1.7 

1.0 

. . . 

5 % 


Habitat: Vertigo ovata, although foimd in various parts of the 
state, lives only in moist environs afforded by shaded slopes near 
streams and shores of ponds. Its range in Kansas extends westward 
into the generally dry regions of the High Plains. In these regions 
are local ponds and streams, many of which are fed by artesian 
springs, along whose shaded slopes V. ovata is found, though not in 
great numbers. This species is not known from the Ozark R^on, 
extreme southeastern Kansas. 
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In Kansas, the Recent distribution of this species, which is essen- 
tially a northern form, is sporadic. This is true even along tributary 
streams such as the Wakarusa River, a tributary of the Kansas 
River. A series of collections along this stream resulted in finding 
V. ovata at only one locality (Franzen and Leonard, 1943, text fig. 
6, and p. 420). 

V. ovata lived in Lower Pliocene times in Oklahoma, near the 
Kansas border (Leonard and Franzen, 1944, p. 30) and in Pleis- 
tocene times in Kansas when the climate was cooler and more humid 
than it is in that area at the present time. This species is probably 
now receding from Kansas because it is intolerant of the high tem- 
peratures coupled with the relative low humidity of the summer 
season. 

Distribution : 

Type locality: Philadelphia, Pennfiorlvania. 

General distribution : Labrador, Alaska to Alabama, Texas, Arizona, Mexico 
and West Indies (Pilsbiy, 1919, Vol. 25, pt. 98, p. 83). Pliocene, Beaver 
County, Oklahoma; Pleistocene, Kansas and Nebraska. 

Distribution in Kansas: 

Recent: Northeastern and northwestern Kansas, along the Kansas River 
and its tributaries ; Southcentral Kansas, along the Arkansas River and 
its tributaries; Southwestern Kansas, along the Cimarron River and 
near lakes and ponds. 

Pleistocene : Meade County : Jones Sink, S 8, T 33 S, R 27 W, 6 mi. S, 
3% mi. £ Meade (Locality number 13, Hibbard, 1940, p. 417) ; Lincoln 
County: Rezabek faunule, S 20, T 13 S, R 10 W, 8 mi. S, 16 mi. W of 
Lincoln; Lower Pleistocene: Meade County, Cudahy, Volcanic Ash 
Pit, SW%, S 2, T 31 S, R 28 W, 6 mi. N of Meade; Sunbrite (Cudahy) 
S 26, T 32 S, R 28 W, 3 mi. S of Meade. 



Fia. 9. Records of Vertigo ovata Say, V. hamwi Pilsbry, and V. htbbardi 

F. C. Baker. 
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Vertigo elatior Sterki 

Plate XX, fig. 2. Text figure 11. 

Vertigo ventricosa elatior Sterki, 1894a, pp. 6-6; Pilsbry, 1919, Vol. 26, pt. 98, pp. 95- 
96, PI. 7, fig. 6; Henderson, 1924, pp. 80, 186. 

Vertigo elatior, Pilsbry, 1981, Vol. 28, pt. 110, pp. 98-95. 

Description of the shell: Shell conic-ovate; summit obtuse; 
rimate; nuclear whorl finely granular; whorls 5, convex, rapidly and 
regularly increasing in size, irregularly striate; body whorl one-half 
of total height, contracted at the base and expanding toward the 
aperture; aperture oblique, biarcuate, at least one-half the height of 
the ultimate whorl; folds and lamellae 5: a high, short angular 
lamella situated at the center of the parietal wall ; two palatal folds 
situated on a palatal callus, a triangular upper palatal located at the 
place of the indenture of the outer lip, a somewhat more prominent 
and more deeply immersed lower palatal; a low, tubercular basal 
fold situated at the base of the columellar wall, a low, tubercular, 
columellar lamella, subvertical, ascending inwardly; peristome not 
everted, margin sharp, terminations approaching, connected across 
parietal wall by a thin callus; crest behind the lip usually prominent; 
linear impressions at the level of the upper and the lower palatal 
folds, the former sometimes incising the crest, the latter causing the 
body whorl to be constricted at the base. 

Variations: Since only 8 specimens, all from the same population, 
were available for study, very little individual variation could be 
noted. Some of the shells lacked the definite palatal callus while 
this feature was well-developed in others. The characteristics of 
these shells compared favorably with those of the type lot of Vertigo 
elatior studied by the author in the Carnegie Museum, Pittsburgh. 




MEASUREMENTS 


Total 

Groatofst 

Height of 

Width of 


height, 

diameter, 

apertuie, 

aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

2.0 

1.2 

0.6 

0.6 

5 

2.1 

1.2 

0.6 

0.6 

5 


Habitat: Vertigo elatior prefers a coot humid climate character- 
istic of northern United States or mountainous areas of southern 
states. Cool and humid climatic conditions probably obtained in 
Kansas in the time this species lived in northwestern Kansas. Pro- 
longed drought and high temperatures, characteristic of Kansas’ 
summers, are factors excluding V» elatior from Kansas today. 
Distribution : 

Type locality : New Philadelphia, Ohio. 

General dietribution : Maine, New York, Ohio, Michigan, Montana, British 
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Columbia and Alberta, Oscuro Mts., Socorro County, N. Mexico. Loees, 
New Harmony, Indiana; marl depoate, Castalia, Erie County, Ohio 
(Pilsbry, 1919, Vol. 25, pt. 98, p. 95). Pleistocene in Kansas. 

Distribution in Kansas: 

Pleistocene: Sanborn Formation: Norton County; SE%, S 5, T 1 S, 
R 22 W, 9% mi. N, 4V4 mi. E of Norton. 

Vertigo gouldii (Binney) 

Plate XX, fig. 8. Text figure 10. 

Pupa gouldii Binney, 1S44, p. 105. 

Vertigo gouldii, Pilsbry, 1910, Vol. 25, pt. 98, p. 98; Henderson, 1924, pp. 80, 187, fig. 
40; Frye, Leonard, and Hibbard, 1948, p. 41. 

Description of the shell: Shell ovate to elongate-oval ; apex obtuse ; 
rimate; whorls convex; nuclear whorl finely granular; remaining 
whorls weakly and irregularly striate (probably due to wear); 
whorls increasing rapidly and regularly in size; body whorl more 
than one-half total height; aperture scarcely oblique, biarcuate, 
somewhat expanded; denticles 5 to 6: a short lamelliform parietal 
lamella in the center of the parietal wall ; a slightly elongate upper 
palatal fold; a slightly elongate, somewhat more deeply entering 
lower palatal fold; a tubercular basal fold; a low, tubercular, sub- 
columellar lamella appearing tubercular when viewed from without, 
ascending inwardly; folds not situated on a palatal callus; peristome 
not reflected, terminations approaching and connected across the 
parietal wall by a thin callus, margin slightly rounded, edge sharp; 
crest behind the lip usually prominent and separated from the peri- 
stome by a groove; sharp, linear impressions on the body whorl at 
the level of the upper and the lower palatal folds ; body whorl con- 
stricted at the base and expanding towards the aperture. 

Variations: Some of the shells are elongate while others tend to 
be more ovate. The basal fold is frequently wanting, though some- 
times double. The crest behind the peristome is usually prominent, 
sometimes inconspicuous. In the .shells from Kansas Pleistocene 
deposits, the sutures are more deeply and sharply incised than they 
are in Recent shells from southeastern United States with which 
comparisons were made. The Pleistocene shells are not as con- 
spicuously striate as are the Recent shells, which may be due to 
wear. 

MEASUREMENTS 


Total 

Greatest 

Het^t of 

Width of 


baight, 

diameter. 

aperture, 

aperture. 

Number of 

mm. 

nun. 

mm. 

mm. 

wborb 

1.8 

1.1 

0.0 

0.0 

5 

1.9 

1.17 

0.0 

0.0 

5 

2.0 

1.1 

0.0 

0.0 

6 
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Habitat: In Kansas V. govldii is known only from the Lower 
Pleistocene (Meade Formation). This species at the present time 
is limited in its distribution to regions where cooler and more humid 
climatic conditions obtain It is very probable that in Lower Pleis- 
tocene times of Kansas, climatic conditions differed from those of 
the Recent times Hibbard (1944, p. 741) has studied the vertebrate 
fauna of the Meade Formation and says, **The abundance of the 
Sorex and the associated Neosorex, Microsorex, Synaptomys borealis, 
and Microtus of the operanus group indicate that at the time they 
lived in southwestern Kansas the climate was considerably cooler 
and more humid than at present This conclusion is based upon 
the habitats in which their nearest living relatives are found ” 
Distribution: 

Type locality New England 

General distribution Prince Edward and Magdalen Islands, Bntish Colum- 
bia and Montana, Potomac River, North Carolina, mountains of 
Tennessee, Alabama (Pilsbry, 1919, Vol 25, pt 98, p 98) Pleistocene in 
Kansas 

Distribution in Kansas 

Pleistocene Meade Formation Meade County, Cudahy Volcanic Ash 
Pit S 2, T 31 S R 28 W, 6 mi N of Meade, Lincoln County, Wilson 
Valley deposit S 28, T 13 8, R 10 W, 9 mi 8, 15 mi W of Lincoln 



Fio 10 Records of Vertigo goiddii (Binney) V g. paradoxa Sterki, and V- 

tndentata Wolf 


Vertigo gouldu paradoxa Sterki 

PUte XX, fig 4 Text figure 10 

Ymtioo ffouldu paradoxa Stario, m Nylander, 1000, p 108, ^ 

•a, pp. W-100, PI, 18, fig» «» a <• “O'* complete dewipUon), Pilebry, 1981, Vol. 28, pi. 

Hmh. Md JohurtoD. IMS. PP 118, 120. Hibb«d. Fry. ,nd htoBui, 

L«»«d Fry. 1*48. p 467. text fi. 8. H.bb»d. Fry^ UKi 
Leonard, 1044, p. It, fig t* 
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Description of the shell: Shell moderate in size for the genus; 
oval; summit obtuse; rimate; suture incised; the IVi nuclear whorls 
white, finely granular; remaining whorls convex, irregularly and 
coarsely striate, rapidly and regularly increasing in size; body 
whorl somewhat more than half the total height, constricted at the 
base and expanding toward the aperture; aperture rounded, biar- 
cuate; somewhat oblique; denticles 4 to 6; an elongate, lamelliform, 
parietal lamella situated on the center of the parietal wall, increasing 
gradually in height and terminating rapidly but not abruptly; an 
elongate lamelliform upper palatal fold; an elongate, more deeply 
entering, oblique, lower palatal fold; a low, tubercular basal fold; 
a columella lamella which appears to be tubercular when viewed 
from without, ascending inwardly; peristome not everted, margin 
slightly rounded, terminations approaching and connected across 
the parietal wall by a callus ; crest behind the peristome prominent, 
broad, and separated from the peristome by a groove; sharp, linear 
impressions on the body whorl at the level of the upper and lower 
palatal folds. 

Vertigo govldii paradoxa differs from the typical form of the 
species in several respects. The lower palatal fold is deeply enter- 
ing and the basal fold occasionally present in V. g. paradoxa^ while 
the lower palatal fold enters subequally with the upper palatal fold, 
and the basal fold is usually present in F. govldii, V. g, paradoxa 
differs from F. hannai Pilsbry in several ways. The columellar 
lamella ascends inwardly and the angular lamella is usually wanting, 
though occasionally present in F, g. paradoxa. The columellar 
lamella is horizontal and heavier in F. hannai than in F. g. paradoxa. 
The angular lamella is well-developed and consistently present in 
F. hannai. 

Variations: Several features are subject to individual variation. 
The shape of the shell is oval to ovate. Tlie position of the lower 
palatal fold varies considerably; in some individuals this fold is 
deeply entering, on the dorsal wall, and almost transverse to the 
axis while in other individuals it is somewhat shorter and not enter- 
ing as deeply, approaching the condition in F. govldii. A small 
lamella is occasionally present. The basal fold is sometimes wanting. 


MEASUREMENTS 


Totftl 

height. 

Greets t 
diameter, 

Height of 
aperture, 

Width of 
aperture, 

Numbar of 

mm. 

mm. 

min. 

mm. 

wboria 

1.88 

1.1 

0.6 

0.6 

5 

1.9 

1.1 

0.6 

0.6 

5 

2.1 

1.1 

0.6 

0.6 

5 
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Habitat: Since this pupillid is known in Kansas only from the 
Pleistocene, the ecological conditions under which it lived here is a 
matter of conjecture. Its inhabiting northern regions in North 
America at the present time signifies that it is a snail which prefers 
lower temperatures than now obtain in Kansas, especially in the 
summer season. This probably accounts for the absence of V. g. 
paradoxa from the Recent fauna of Kansas. 

DhtribiUion : 

Type locality: Woodland, Aroostock County, Maine. 

General distribution: Quebec (Pilsbry, 1919, Vol. 25, pt. 98, p. 100). Pleis- 
tocene in Kansas and Nebraska. 

Distribution in Kansas * 

Pleistocene: Long Island, Phillips County. The shells were collected 
from this locality by Hanna and Johnston (1913, pp. 112, 120, Vertigo 
goxjddii). However, data regarding the locality and horizon are in- 
adequate to assign the shells to the fauna of the Sanborn Formation, 
though the area from which they were obtained lies within its 
boundaries. Sanborn Formation: Decatur County, 1.4 mi. SW Dres- 
den. Graham County, 15 mi. X of Wakeeny. Sheriden County, NW^, 
S 34, T 8 S, R 28 W, 2 mi. S of Hoxie. ^sorton County, SE^, S 5, 
T 1 S, R 22 W, 9»4 mi. N, mi. E of Norton. 


Vertigo tridentata Wolf 

Plate XX, fig. 5. Text figure 10. 

Vtftigo tridtntata Wt)lf, 1840, Amer. J. of Conch., May 5, p. 198 (Pilsbry, 1919, Vol. 
25, pt. 98, p. 106); Hanna, 1909, p. 95; PUabry, 1919, Vol. 25, pt. 98, pp. 106-107, PI. 
12 ! figs. 1, 2, and S; Henderson, 1924, pp. 81. 136; Franien and Leonard 1943, p. 421, 
text fig. 6,’ PI. XXXII, fig. 29. 

Description of the shell: Shell oval to oblong; summit conic; 
rimatc; whorls 5, nuclear whorl finely granular; remaining whorls 
finely and irregularly striate, increasing regularly and rapidly in 
size ; body whorl more than half the total height, constricted at the 
base and expanding toward the margin; aperture pyriform, oblique, 
biarcuate, slightly expanding; denticles 4; a single, short, well- 
developed angular lamella; a low, tubercular lower palatal fold, a 
low columellar lamella, tubercular from without, entering hori- 
zontally and ascending inwardly; the two palatal folds are situated 
on a low callus which extends to the columellar lamella; termina- 
tions of peristome approaching, connected across the parietal wa 
by a thin callus; margin very narrowly reflected. 

Variation: The most pronounced variant is size wh 
ranges from 2.1 mm. to 2.5 mm. The upper palatal fold is usually 
p^nt, though sometimes low. The crest behind the penstome 
is sometimes scarcely perceptible. 
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MEASUREMENTS 

ToUl Greatest Height of Width of 

height, diameter, aperture, aperture, Humber of 

mm mm. mm. mm. whcrla 

2.1 1.25 0.7 0.7 5 

2.25 1.2 0.7 0.7 6 

2.3 1.2 0.8 0.7 5 

Habitat: Hanna (1909, p. 95) states that Vertigo tridentata is 
“Our commonest Vertigo; found on Blue Mound and in river drift 
at various places.” Since that time F. tridentata has become less 
common. The author has found it in only one locality in Kansas, on 
a timbered bank of the Wakarusa River, a tributary to the Kansas 
River, 6 mi. W, ^2 ini- S of Auburn, Shawnee County. These speci- 
mens were recovered from local drift. No living specimens have 
been found. 

Distribution : 

Type locality: Canton, Illinois. 

General distribution: Ontario, New York. New Jersey, Pennsylvania, Ohio, 
Indiana, Illinois, Minnesota, Michigan, Kansas, Colorado, Texas (Pilsbry, 
1919, Vol. 25, pt. 98, p. 106). 

Distribution in Kansas: 

Recent: Reported from 7 localities along the Kansas River and tribu- 
taries, northeastern Kansas in Wyandotte, Douglas, ana Shawnee 
counties. 

Vertigo hannai Pilsbry 

Plate XX, fig. 7. Text figure 0. 

Vertigo martini Hanna and Johnston, 1918, p. 120, PI. XVIII, fig. 8. 

Vertigo hannai, Pilsbry, 1919, Vol. 26, pt. 98, pp. 114-116, PI. 18, fig. 11. 

Description of the shell; Shell of moderate sIbc; ovate; summit 
obtuse ; rimate ; whorls to 5, convex ; the one and one-half nuclear 
whorls white, finely granulose; remaining whorls conspicuously 
and irregularly striate, regularly increasing in size; body whorl about 
one-third the total height; aperture about three-fifths of height of 
body whorl, ovate, oblique, slightly biarcuate, somewhat expanded; 
folds and lamellae 6; 2 lamellae on the parietal wall, equally im- 
mersed, the parietal lamella the larger, lamclliform; the angular, 
tubercular; two folds on the palatal side, a lamelliform, elongate, 
upper palatal fold and an equally entering, elongate, lamelliform, 
lower palatal fold, both increasing rapidly in height and decreasing 
gradually inwardly; two denticles on the columellar side; a tuber- 
cular basal fold and a shortly elongate, horizontal columellar 
lamella; peristome slightly reflected on the columellar side, tenni- 
nations approaching and connected across the parietal wall by a 
conspicuous callus; margin rounded. 
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In the description of the holotype (Hanna and Johnston, 1913, 
p. 120), the columellar lamella is described as being bifid. Upon 
close examination of the holotype. No. 226396, The United States 
National Museum, the columella lamella is seen to be single, short 
and horizontal. 

A well-developed angular lamella which is invariably present, a 
horizontal rather than ascending columellar lamella, a less pro- 
nounced indentation of the outer margin of the peristome, heavier 
palatal folds and a less prominent crest behind the i)eristome are 
characteristics which distinguish F. hannai from V, govldii (Binney). 

Variations: The individual variations of the 70 shells studied 
were small. The principal variants were a slight difference in the 
total height and in the size of the basal folds. 




MEASUREMENTS 


Total 

Greatest 

Height of 

Width of 


height. 

diameter. 

aperture. 

aperture. 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

1.8 

1.1 

0.6 

0.6 

4 y 2 

1.89 

1.2 

0.6 

0.6 

5 

1.9 

l.l 

0.6 

0.6 

5 

1.98 

1.1 

0.6 

0.6 

5 


Habitat: Vertigo hannai lived in Kansas in Pleistocene times 
associated with several species of pupillids which are today found 
only in regions of cool and humid climatic conditions. This indi- 
cates that cool and humid climatic conditions obtained in Kansas at 
the time V, hannai lived here. 

Distribution: 

Type locality : Long Island, Phillips County, Kansas, in deposits presumably 
of Pleistocene age. Exact geological and geographical data are not avail- 
able. 

General distribution: Kno\wi only from the type locality. 

Vertigo modcsta (Say) 

Plate XX, fig. 6. Text figure 11. 

Pupa modsita Say, 1S24, p. S69, PI. 16, fig. 6. 

Vsrtioo tnodetfa, W^Jina. and Johnston, 1918, pp. 116, 120; Pilsbry, 1919, Vol. 26, pt. 
98, p. 128, PI. 10, fifs. 1, 2; p. 124, figs. 1. 2, 2s; Henderson, 1924, pp. 80, 187. 

Vertigo tridontata, Leonard and Frye, 1948, p. 467. 

Description of the shell: Shell ovately-conic ; summit convex; 
moderate in size for the genus ; rimate ; suture deeply incised ; whorls 
4^ to 5, convex; nuclear whorl white and finely granular; remain- 
ing whorls coarsely and irregularly striate, rapidly increasing in 
sise; body whorl more than half the total height; aperture ovate, 
outer peristome scarcely indented; denticles 3 to 4: a low, slightly 
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elongate parietal lamella; a low, tubercular upper palatal fold 
usually present; a lower palatal fold somewhat larger and elongate^ 
entering equidistantly with the upper palatal fold; a low short, 
horizontally placed columellar lamella; palatal folds not on a callus; 
peristome not everted, terminations approaching and connected 
across the parietal wall by a thin callus j margin slightly rounded; a 
low crest behind the peristome sometimes present. 

Several characteristics of the shell distinguish Vertigo modesta 
from V, tridentata Wolf. The palatal folds of V. modesta are not 
situated on a callus, the columella lamella is nodose, the sinulus of 
the outer margin of the peristome is scarcely perceptible. The pala- 
tal folds of F. tridentata are situated on a callus; the indentation of 
the outer margin of the aperture is more pronounced than it is in 
F. modesta; the columellar lamella ascends inwardly. 

Variations: Usually all of the 4 denticles are present, although 
occasionally the upper palatal fold is wanting. The presence of the 
crest behind the peristome is variable. The most outstanding vari- 
able is the height of the shell which ranges from 1.98 mm. to 
2.6 mm. 

MEASUREMENTS 


Total 

height, 

Greatest 

diameter, 

Height of 
aperture. 

Width of 
aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

2.6 

1.35 

0.9 

0.7 

5 

2.4 

1.4 

0.9 

0.7 

5 

2.2 

1.2 

0.8 

0.7 

4% 

1.98 

1.17 

0.7 

0.6 

5 


Habitat: Vertigo modesta is a species inhabiting regions of humid, 
cool climate. It is abundant in Alaska. 

DislrihtUion : 

Type locality: Northwest Territory, . . . ^‘somewhere in northern 

Minnesota, southern Manitoba, or near the western end of Lake 
Superior, on the route of Major Long’s second expedition” (Pilsbry and 
Vanatta, 1909, p. 601). 

General distribution: Labrador to Victoria and Nanaimo, Alaska; Maine, 
Vermont, and Connecticut. Loess of Iowa and Kansas. Pleistocene in 
Nebraska. 

Distribution in Kansas: 

Recent: Jefferson County, 2.2 mi. NW of Valley Falls, along Cedar 
Creek, one dead shell from drift. Geologic age doubtful. 

Pleistocene: Northwestern Kansas, Sanborn Formation: Decatur County: 
1.4 mi. 8W of Dresden; 1% mi. E of the eastern city limits of 
Oberlin; NW%. 8 15, T 3 S, R 29 W, 1 mi. S, 2 mi. W of Oberlin. 
Norton County; SW%, 8 11, T 1 8, R 25 W, m mi. N, 12 mi. W of 
Norton; 8E%, S 5^ T 1 8, R 22 W, 9% mi. N, 4 mi. E of Norton; 



Franzen and Leonard: Pupillidae 


365 


® 13, T 1 8, R 24 W, mi. N, 4 mi. W of Norton; Norton- 
Philhpa County line, US Hgwy. 36, roadcut. Graham County: 2% 
mi. W of the eastern border of Graham County, US Hgwy. 24. Phil- 
lips County: Long Island 

Because Vertigo inodes ta is a species which prefers cool and humid 
climates, it has receded from Kansas since Pleistocene times. 



Fig 11 Records of Vertigo morsei Sterki, F. elahor Sterki, F. modesta (Say), 
and F. milium (Gould). 


Vertigo milium (Gould) 

Plato XX, fig 8 Text figure 11. 


Pupa miUum Gould. 1840, p 402 

Vertigo mdium, Hanna, 1909, p 95, Pilsbry, 1919, \ ol 25, pt 99, pp. 146-149; Hen- 
derson, 1942, pp 80, 139; Lugn, 1935, Table C, p 212, Frye and Hibbard, 1941, p. 408; 
Hibbard, 1941, p 265, Over, 1942, p 9, Fr>e, Leonard and Hibbaid, 1943, p. 41. 


Description of the shell: Shell small, the smallest of the genus 
represented in Kansas ; ovate to somewhat cylindric in form ; height 
varying from 1.53 mm. to 1.9 mm ; rimate; whorls 4^ to 5, convex 
but not inflated, finely and irregularly striate, gradually and regu- 
larly increasing in size; body w'horl relatively large, more than 
half of total height of bhell, contracted at the base and expanding 
toward the aperture ; aperture slightly more than one-half the height 
of the body whorl, ovate, somewhat oblique, strongly biarcuate, ex- 
panding toward the peristome; peristome slightly everted, margin 
sharp, terminations approaching and continued across the parietal 
wall by a thin callus; denticles 5: an elongate lamelliform parietal 
lamella, increasing in height inwardly and terminating abruptly; 
a smaller, nearly tubercular, less deeply immersed angular lamella; 
an elongate lamelliform upper palatal fold, rapidly increasing in 
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height and terminating gradually; a slightly more deeply entering 
lower palatal fold whose inner third is bent toward the columella 
usually at an angle greater than SO"*, although occasionally at 90* ; 
a low, slightly elongated basalar; a short, crescentic columellar 
lamella situated on the central portion of the columellar wall ; crest 
behind the peristome prominent, usually rounded though sometimes 
sharp ; linear impressions on the body whorl at the level of the upper 
and the lower palatal fold, the former incising the crest. 

Variations: Two characters subject to individual variation are 
the general form and size of the shell and the degree of the curva- 
tiure of the lower palatal fold. The extreme variation in height of 
Kansas shells, in specimens available, fossil as well as Recent, is 
0.3+ mm. (see table of measurements). The degree of the curva- 
ture of the lower palatal fold varies approximately from an angle 
of about 140“ to one of 90*. Extremes of this variation occur in 
specimens of the same population, fossil as well as Recent. The 
full degree of variation is noted particularly in specimens from two 
populations, (a) a series from the Cudahy fauna, Meade Formation, 
Lower Pleistocene, 6 mi. N of Meade, Meade County, in which the 
degree of curvature in some instances was a 90* angle, and ap- 
proaching 140* in others; (b) a lot of Recent shells from Kansas 
City, Wyandotte County, collected by Hanna, perhaps from drift. 
In this group the lower palatal fold of a single individual curved 
at a 90* angle whereas in the other specimens of the same lot it 
curved at an angle greater than 90*. In populations varying in 
age from Pliocene to Recent, the general tendency is for the curva- 
ture to approach an angle greater than 90®. Since the degrees of 
these variations are not limited to, nor found to be consistent in any 
locality or geologic age, they are obviously characters of individual 
variation and not specific characters. 

Vertigo milium has not become modified from Upper Pliocene (?) 
to the present time. The fossil shells, except for the difference in 
texture and color, cannot be separated from the Recent shells. The 
individuals from Kansas do not differ from those of localities in 
Arkansas, Oklahoma, Illinois, Alabama and Texas. 


MEASUREMENTS 


Total 

Oraatest 

diameter, 

Height of 
aperture, 

Width of 
aperture. 

Naniber of 

mm. 

mm. 

mm. 

mm. 

whorls 

1.6 

1.08 

0.6 

0.6 

4% 

1.7 

1.1 

0.6 

0.6 

5 

1.8 

1.08 

0.6 

O.C 

5 

1.89 

1.1 

0.6 

0.6 

5 

1.9 

1.1 

0.6 

0.6 

6 
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Habitat i Moist situations afforded by timbered stream banks, 
or marshes. It is not found in areas of low relative humidity or 
low annual precipitation and high summer temperatures, features 
which are characteristic of the climate of the western half of the 
state. 

Although Vertigo milium lived in the western part of Kansas 
in Pliocene (?) and Pleistocene times, climatic conditions such as 
prolonged drought in the summer, low annual precipitation and low 
relative humidity, exclude it from that area today. It is living in 
isolated localities in the eastern part of the state which indicates 
that it is receding from this part of the country because conditions 
are no longer at an optimum. 

Distrihvlion: 

Type locality: Oak Lsland, Chelsea, near Boston, Mass. 

General distribution: Maine to Florida, South Dakota, Colorado, Arizona, 

Mexico, and Jamaica (Pilsbiy, 1918-1920, pp. 146-149). Recent and 

Pleistocene in Kansas. Pleistocene in Nebraska. 

Distribution in Kansas: 

Recent: In northeastern, southeastern and southcentral Kansas. 

Pleistocene: Meade Formation: Lincoln County, Wilson Valley deposit, 
NE%, S 28, T 13 S, R 10 W, 9 mi. S, 15 mi. W of Lincoln; Meade 
County, Cudahy Volcanic Ash Pit, S 2. T 31 S, R 28 W, 6 mi. 

N of Meade. 

Blancan : Meade County, Rexroad deposit, SW%, 8 22, T 33 S, R 29 W, 
9 mi. S, 7 mi. W of Meade. 

Upper Pliocene (?): Seward County, Saw Rock Canyon deposit, S 35, 
T 34 S, R 31 W, 14 mi. E of Liberal. 

Vertigo hibbardi F. C. Baker 

Plate XX. figs. 9, 10. Text figure 9. 

Vertigo hibbardi F. C. Baker, 1938, pp. 126-127; Baker in Hibbard, 1941, p. 95; Frye, 
Leonard and BLibbard, 1948, p. 42; Hibbard, 1948, p. 286. 

Description of the shell: Shell moderate in size for the genus; 
ovately conic; rimate; whorls typically 5, convex; suture sharply 
incised; nuclear whorl finely granulose; remaining whorls glossy, 
and finely striate in well-preserved shells, regularly and rapidly 
increasing in size; body whorl as much as % of total height; aperture 
biarcuate, expanding toward the peristome; peristome narrowly 
reflected, margins sharp, terminations approaching and connected 
across parietal wall by a thin callus ; denticles 7 : 2 elongate lamellae 
on parietal wall, the parietal lamella the more deepy immersed, the 
innermost third deflected at a right angle toward the outer lip; 
the angular about % as long as the parietal, less deeply immersed; 
suprapalatal fold, when present, tubercular; upper palatal fold 
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lamelliform, high, long and sinuous; lower palatal fold lamelliform, 
more deeply immersed than the upper palatal, increasing in height 
up to its midpoint and then declining, partially forked anteriorly; 
infrapalatal low, elongate, as deeply immersed, and about half as 
long as the lower palatal; basal, lamelliform, elongate, increasing 
in height inwardly and terminating rather abruptly; the folds con- 
nected by a low callus; columellar Idbiella large, heavy, crescentic, 
ascending slightly toward the columella, then turning downward 
and recurving slightly forward at the base; crest behind the peri- 
stome prominent, rounded, separated from the peristome by a 
groove ; body whorl indented at level of the upper and lower palatals 
resulting in the contraction of the body whorl at its base. 

Variations'. A large series of specimens, totaling 320 individuals 
from 3 populations, which were available for study, indicate that 
Vertigo hibbardi is only slightly variable. The lamellae and folds 
are constant in occurrence and position. The suprapalatal fold 
varies in degree of prominence. There is some individual variation 
in the total height and consequently the general shape of the shell. 
The largest shells are conic and the smaller shells are ovate. The 
difference in height between the largest and the smallest individuals 
is 0.5 mm. Occasionally the crest behind the peristome is low, but 
usually it is prominent. 

Although Vertigo hibbardi has been found in only 3 localities, 
the number of specimens indicates that this species was well repre- 
sented in Kansas from the Pliocene to Blancan times. Aj^arently 
this was one of the dominant species of the genus in this area. 




MEASUREMENTS 


Total 

Greatest 

Height of 

Width of 


height, 

diameter, 

aperture. 

aperture. 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

1.9 

1.3 

0.9 

0.9 

4% 

2.1 

1.4 

0.8 

0.7 

5 

2.2 

1.5 

0.9 

0.9 

5 

2.4 

1.5 

0.9 

0.9 

5 


Habitat: The terrestrial gastropods associated with Vertigo 
hibbardi (Baker in Hibbard, 1941a, p. 95) in the Rexroad Ranch de- 
posits are for the most part woodland snails. Hibbard (1941a, pp. 
94-101) after studying the vertebrate fauna of the Rexroad Ranch 
deposits, concluded that meadows, marshes and trees existed along 
the valley of a major stream which flowed through the region. The 
presence of shrews and voles indicates summers of lower tempera- 
tures and of greater humidity than obtain in southwestern Kansas 
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today. At the time these deposits were laid down, there was prob- 
ably an absence of extreme summer droughts. 

DiatribtUion: 

Distribution in Kansas; 

Type locality: Designated only as Pliocene, Meade County, Kansas, 
Baker, 1938, pp. 126-127. Hibbard (1941, p. 265), collector of the type 
and paratypes, assigns the type locality as Meade County, Kansas, 
locality number 3, Rexroad deposit, SW^/4, S 22, T 33 S, R 29 W, 9 
mi. S, 7 mi. W of Meade, Blancan age. 

Blancan; Type locality. Big Springs, 2 mi. S, 4 mi. W of Meade. 

Upper Pliocene : 

Seward County: Saw Rock Canyon deposit, S 35, T 34 S, R 31 W, 14 
mi. E of Liberal. 


Genus Pupoides Pfeiffer 

PupoidM Pfeiffer, 1854, p. 192; Pilsbry and Vanatta, 1900, p. 685. '*Kobelt, Syet. Coa- 
chylien-Cnbinet, Buliminidne. p. 917. — Tredale, Proc. Malac. Soc. Lond., xi, p. 176. — Glide, 
Fauna of British India, Moll., ii, 1914, p. 259, P. nitidiUiu selected as type. 

Leucochila v. Martens in Albers, Die Heliceen, 1860, p. 296, type by original designa- 
tiem Pupa fallax (= P. marginatus Say). 

Leueochiloidei Pfeiffer, Nomcncl. Hel. Viv., 1878, p. 292. B. lardetts (Pfeiffer), desig- 
nated as type by Connolly, Ann. S. Afr. Mus., xi, 1912, p, 176.*’ (Pilsbry, 1921, Vol. 26, 
pt. 102, p. 108). 

Pupoides, PilsbiA’, 1921, Vol. 26, pt. 102, pp. 108-147, PI. 11. figs. 10-12, 14-16; PI. 
12; PI. 13; PI. 14, figs. 1-7, 8-11; PI. 16; PI. 17, figs. 1-6. Pilsbry, 1926, Vol. 27, pt. 
108, pp. 248-253, PI, 31, figs. 10-18, 16. Pilsbry, 1931, Vol. 28, pt. 110, pp. 80-81, Pl. 
18, fig. 8, Pilsbry, 1934, Vcl, 29, Pt. Ill, pp. 137-188. Pilsbry, 1935, Vol. 28, Pt. 112, 

pp. 200-201. 

Characteristics of the shell: Shell elongate-conic to oval; summit 
sharply obtuse to convex; total height ranging from 3.3 mm. to 
5.6 mm.; whorls 41/2 to 6 y 2 , regularly and rapidly increasing in 
size; ultimate whorl exceeding one-half total height; peristome ex- 
panded, terminations approaching, connected across parietal wall 
by a thin callus ; aperture ovate, usually edentulous ; angular lamella, 
if present, marginal and tubercular, situated at the outer parietal 
and upper palatal angle; rimate to minutely perforate. 

DUtribution: ...... t j- 

Recent: North America, West Indies, South America, Arabia, Afnca, India, 

Australia (Pilsbry, 1934, Vol. 28, pt. Ill, pp. 13M68). 

Pleistocene: North America. 

Pliocene: North America. 

key to species 


1. Pwistem. widely reflected. Sinulus pre«nt at upper toteial 


Peristome not widely reflected 

2. Surface finely striate 

Surface oostate 


.P. inomatus 
P, hordaceue 


t 


24-6002 
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Pupoides marginatus (Say) 

puts XXI, fl|«. 8 A 4. Tut flem 1*. 

CyeioBtoma marginato Say, 1881, pp. 179-17S. 

Pvpciiht marginatvM, Hamia, 1909, p. 94; Hanna and Johnston, 1918, p. 118; Hannn, 
1920, p. 19; Pilsbry, 1921, Vol. 88, pi. 102, pp. 111-118, PI. 12, fl^i. 1-7; Henderson, 
1924, p. 79; Hibbard, 1940, p. 418; Hibbard, 1941, p. 818; Frys and Hibbard, 1941, p. 
408; Over, 1948, p. 8; Fransen and Lecmard, 1942, p. 839, PI. I, fig. 12; Fransen and 
Leonard, 1948, pp. 421-422, text fig. 8, PI. XX%I, fig. 80; Leonard, Alice, 1948, p. 289, 
PI. I, fig. 12; Leonard and Fransen, 1944, p. 80, PI. V, fig. 18; Leonard and Leonard, 
1946, p. 120. 

Description of the shell: Elongate-conic, summit obtuse; rimate, 
color brown; shell heavy, somewhat translucent; suture sharply and 
deeply incised; whorls 4^^ to 6^, convex, increasing regularly and 
rapidly in size; body whorl more than one-half total height of shell; 

nuclear whorls finelj" granular; remaining whorls finely, closely 
and irregularly striate giving the surface a silky appearance; aper- 
ture large ovate with a pronoimced angular sinulus at upper comer 
of outer lip; peristome heavy, widely and flatly reflected, thickened 
within, terminations approaching and connected across parietal wall 
by a thin callus; margin sharp. 

Variations: Several characters of the shell of P, marginatus are 
variable. The size ranges from 3.7 mm. X 2 mm. to 5.6 mm. X 
2.6 mm.; the width does not vary in proportion to the height, thus 
making for a variation in the general shape of the shell. A prominent 
variable is the width of the peristome. The peristome varies from 
one narrowly reflected, about 0.2 mm. wide, to one attaining a 
width of about 0.4 mm,, Plate VII, figs. 3, 4. The sinulus varies in 
size and shape. It may be shallow or very pronounced, rounded or 
angular. A tubercular callus at the upper extremity of the sinulus 
is pronounced, weakly developed, or wanting. In a few shells faint 
spiral striations are visible on the penultimate whorl. 

This species is almost ubiquitous in the known Pliocene, Upper 
Pleistocene and Recent faunas under consideration. None of the 
several variations is restricted to any one population, but occurs in 
specimens of any of the several geologic ages or geographic localities. 

MEASUREMENTS 


Total 

hail^t. 

Greatest 

diameter. 

Height of 
aperture. 

Width of 
aperture, 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

3.7 

1.98 

1.5 

1.4 

5 

3.9 

1.9 

1.5 

1.4 


4.2 

2.1 

1.7 

1.4 

5H 

4.8 

2.2 

1.8 

1.5 

e 

5.5 

2.4 

1.9 

1.6 


5.6 

2.4 

2.0 

1.6 
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Habitat : This species, tolerant of high summer temperatures and 
drought, is found in woodlands, in deep grass, or even among the 
roots of short grass in unshaded areas. 

Diftribution: 

Type locality; Upper Missouri, 

General distribution: Maine and Ontario, south to the Gulf of Mexico, 
west to the Dakotas, western Arizona; northeastern Mexico to Cuba, 
Haiti, San Domingo, Porto Rico, Bermuda (Pilsbry, 1921, Vol. 26, 
pt. 102, p. Ill), Kansas. Pleistocene in Nebraska. Oklahoma Pliocene, 
Beaver County, Oklahoma. 

Distribution in Kansas; 

Recent; Its occurrence in Kansas is general. 

Pleistocene; Sanborn Formation: Wallace County, SW%, S 19, T 12 S, 
R 41 W, 6 mi. N, 10 mi. W of Sharon Springs. Meade County; Jones 
Sink, S 8, T 33 S, R 27 W, 6 mi. 8, 3% mi. E of Meade, locality num- 
ber 13 (Hibbard, 1940, p. 417); XI Ranch, 8 33, T 34 S, R 29 W. 
Clark County: Pyle Ranch, S 11, T 30 S, R 23 W, above the Peariette 
Ash. 

Blancan: Meade County: Big Springs Ranch, NW%, NW%, 8 19, T 32 
S, R 28 W, 2 mi. S, 4 mi. W of Meade ; Rexroad Ranch, SW%, S 22, 
T 33 S, R 29 W, 9 mi. S, 7 mi. W of Meade; Fox Canyon, S 35, T 34 S, 
R 30 W, 17 mi. S, 12 mi. W of Meade. 

Pliocene: Seward County, Saw Rock Canyon, 8 35, T 34 S, R 31 W. 
Lower Pliocene, Beaver County, Oklahoma, Laveme Formation 
(Leonard and Franzen, 1944, p. 17). 

Pupoides marginatm is known from the Lower Pliocene, Laveme 
Formation, Beaver County, Oklahoma; it occurs in Kansas in the 
one known Upper Pliocene (?) deposit, and in the several known 
deposits of Blancan age. It occurs in the Upper Pleistocene deposits 
in northwestern Kansas, the Sanborn Formation, as well as in the 
Upper Pleistocene in southwestern Kansas, Jones Sink, Pyle Ranch 
and the XI Ranch. No shells have been found in any of the several 
localities of the Meade Formation. However, one would expect to 
find this species in the Lower Pleistocene since it is found in the 
immediately earlier and later deposits in southwestern Kansas. 
Since it has a strong shell, it is readily preserved and more intensive 
collecting will probably result in its appearance in the Meade For- 
mation. 

Pupoides marginatus is the only representative of the genus in 
the Recent fauna of Kansas, with the exception of the few shells 
of P. hordaceua and P. inormtus whose geographic origin is doubtful 
since they are very likely from drift. 
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Fig. 12. Records of Pupoides marginatus (Say), P. hordaceua (Qabb), and P. 

inomatia Vannata. 


Pupoides hordaceus (Gabb) 

Plate XXI» fig. 2. Text figure 12. 

Pupo hordacea Qabb, 1866, p. 881, PI, 21, fig. 7. 

Pupcidet hordacem, PiUbry, 1921, Vol. 26, pi. 102, pp. 116-118; Hendenon, 1024, pp. 
79, 182, fig. 85. 

Pupoide$ inamaiui, Goodrich, 1040, p. 77; Hibbard, 1940, p. 418. 

Description of the shell: Shell elongate, oval; summit obtuse; 
color auburn; suture sharply and deeply incised; whorls 5^, convex, 
slightly shouldered above, body whorl slightly flattened; iVi nuclear 
whorls, white, finely granular; remaining whorls marked with low 
but conspicuous, widely-spaced, oblique costae; body whorl more 
than half the total height of the shell; aperture oblique, oval, 
without sinulus, edentulous; peristome very slightly reflected at the 
outer margin and becoming increasingly reflected toward the colu- 
mellar margin, thickened within; margin rounded; terminations ap- 
proaching and connected across parietal wall by a thin callus. 

Variations; Due to the simplicity of the shell, not many char- 
acters are subject to variation. The height of the shells of the small 
series available ranges from 3.3 mm.-3.9 mm. The umbilicus, 
usually closed, is very small when open. The costae, distinctive of 
the species, are prominent. Sometimes, probably due to wear, they 
are rather faint and irregular in occurrence. 


MEASUREMENTS 


Total 

height. 

Or«>atMt 

diameter. 

Height of 
aperture. 

Width of 
aperture. 

Number of 

mm. 

mm. 

mm. 

mm. 

whorls 

3.3 

1.5 

1.2 

1.2 


3.6 

1.5 

1.3 

1.17 


3.8 

1.6 

1.3 

1.17 


3.9 

1.7 

1.4 

1.2 

fiVi 
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Habitat: According to Pilsbry (1921, Vol. 26, pt. 102, p. 117), 
P. hordaceus is a southwestern form. It is a species presumably 
not found north and east beyond San Miguel County, in southwest- 
ern Colorado. ''By correspondence with Junius Henderson and the 
examination of specimens it appears that all published records for 
hordaceus were based on specimens of inormtus, with the possible 
exception of Sampson^s Williams canyon record (Nautilus, vi, 102) 
which has not been reexamined. The true P. hordaceus is known 
to occur only in the extreme southwestern part of the state, west of 
the Rocky Mountains.” (Pilsbry, Vol. 26, pt. 102, p. 119.) Its hab- 
itat is in the arid plateaus and foothills. "It is known by specimens 
taken in the debris of streams or in Pleistocene or later deposits.” 
(Ibid, p. 117.) 

Shells from 4 Kansas localities were available for study. Of these, 
two series were obtained from localities along the Arkansas River 
at Hutchinson and Nickerson, Reno County. Some of these shells 
were bleached while others, though dead, were not bleached. Since 
the Arkansas River heads in the Rocky Mountains, it is possible 
these shells were in drift which originated near the headwaters. 
Nevertheless, the Arkansas River heads east of the Rocky Moimtain 
divide. The occurrence of P. hordaceus in the debris of this river 
would extend its range eastward of previous records. 

A small series of dead shells was obtained by Hanna from a lo- 
cality near Healy, Lane County. The origin of these shells is not 
known. The town of Healy is not located near a major stream in 
which the shells could have been found in drift. 

A series of 3 shells of P. hordaceus was obtained from the Upper 
Pleistocene of the Jones Sink, Meade County. The gastropod Jones 
faunule in general (Hibbard, 1940, p. 418), including such species 
as PupiUa blandi, and Vertigo ovata, indicates that a cooler tem- 
perature prevailed in southwestern Kansas in Upper Pleistocene 
times than obtains at the present time. Some of the species repre- 
sented in the Jones fauna are typical of the fauna of a humid cli- 
mate. However, it is probable that semiarid conditions obtained 
locally and that P. hordaceus was washed from nearby plateaus and 
deposited in a stream. 

Distribution: 

Type locality: Ft. Grant, Pinal County, Arizona. 

General distribution: Southwestern Colorado, New Mexico and Arizona 
(Pilsbry, 1921, Vol. 26, pt. 102, p. 116); southwestern Kansas. Pleistocene 

of Kansas. 
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Distribution in Kansas: 

Recent: Healy, Lane County (dead shells); Hutchinson and Nickerson, 
Reno County (probably from drift). 

Pleistocene : Jones Sink, Upper Pleistocene, Meade County, S 8, T 33 S, 
R 27 W, 5 mi, S, 3% mi. E of Meade. 

Pupoides inormtus Vanatta 

Plate XXI, fig. 1. Text figure 12. 

PupoidM tnomotiu Vanatta, 1916, pp. 96-96; Pilabry, 1921, Vol. 26, pt. 102, pp. 118- 
119, PI. 12, fig. 10; Henderson, 1924, pp. 182-133; Balur in Hibbard, 1941, p. 266; Over, 
1942, p. 8. 

Description of the shell: Moderate in size for the genus; elongate- 
oval ; tapering toward the convex summit ; minutely perforate ; light 
cinnamon brown in color; suture incised; whorls convex and de- 
creasing in convexity toward the ultimate whorl, increasing regu- 
larly and rapidly in height; body whorl more than one-half total 
height of shell; 1^ nuclear whorls, white, finely granular; remaining 
whorls finely and irregularly striate; aperture ovate, oblique, 
edentulous; peristome simple, reflected only on the columellar side; 
margin blunt; terminations approaching and connected across 
parietal wall by a thin callus. 

Variations: Since only one individual was available from a Kan- 
sas locality, no comparison could be made. This shell, however, 
closely resembles the holotype, No. 110977, The Academy of Natural 
Sciences of Philadelphia. 

MEASUREMENTS 

Total Greatest Height of Width of 

height, diameter, aperture, aperture. Number of 

mm. mm. mm. ram. whorls 

3.4 1.53 1.17 1.1 5H 

Habitat: This single individual of Pupoides inomatus was taken 
from the flood plain of the Arickaree River, Cheyenne County. 
The Arickaree River heads in eastern Colorado near the foothills of 
the Rocky Mountains. The flood plain of the Arickaree River had 
been recently flooded when this shell was taken, so it is not unlikely 
that this shell may have been brought down from eastern Colorado. 
According to Pilsbry (1921, vol. 26, pt. 102, p. 119), Pupoides 
inomatus . . appears to be a species of the Rocky Moun- 
tains, spreading eastward . . 

Diatribvlian: 

Type locality: Drift of White River. Washington County, South Dakota. 

Oeneral Distribution: South Dakota. Colorado, New Mexico (Pflsbry, 1921, 
Vol. 26, pt. lOa, p. 118). 
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iDisteibution in Ksnsas! 

Recent: Flood plain of the \rickaree River, Cheyenne County, 
Blancan: Rexroad, Meade County, Locality number 3 (Hibbard. 1941, 
p. 266), 8W%, S 22, R 33 S, R 29 W, 9 mi. 8, 7 mi. W of Meade. The 
shells from this locality were studied by F. C. Baker and reported by 
Hibbard (1941, p. 265). They are not available for study at this time. 

Genus Pupilla Leach 

PupUla Leach in Turton, Man. Land and Freshwater Shells of the British Islands, 1881, 
p. 98. Gray, P. Z. S., 1847, p. 176 (tjrpe P. mtueorum). — ^Hemnannsen, Ind. Gen. Malae., 
ii, p. 862 (tvpw: Pupa mtuconm L.).— Cockerell, Nautilus, xviii, 1906, p. 104. 

Torquatella Held, Isis, 1837, p. 919, for P. mtucorum L. and P. triplicata Studer. — 
Herrmannsen, liid. Gen. Malac., ii, p. 583, ‘ “type P. mutcorum L.” * Pupa of most au- 
thors.*’ (Pilsbry, 1921, Vol. 26, pt. 103, p. 162.) 

Puptlla, Pilsbry, 1921, Vol, 126, pt. 103, pp. 162-226, PI. 16; PI. 17, figs. 8-18; PI. 
18, 19; PI. 20, figs. 1-10, 12-20, 22-24; PI. 21, 22; PI. 28, fi^. 1-21. 1981, Vol. 28^ 

pt. 110, pp. 81-86. 


Characteristics of the shell: Shell cylindrical, summit broadly 
convex; moderately large to large for the family, height ranging 
from 2.5 mm. to 3.9 mm.; rimate to minutely perforate; ultimate 
whorl less than one-half of total height; aperture irregularly oval; 
folds and lamellae 0-3: a parietal lamella, a lower palatal fold, a 
columellar lamella; peristome reflected, terminations approaching 
and connected across parietal wall by a thin callus; crest on ultimate 
whorl paralleling the peristome. 

Distribution : 

Recent: North America, Europe, North Africa, Cape Verde Islands, Re- 
union Island, Asia, Australia, in temperate* and cool regions. (Pilsbry, 
1921, Vol. 26, pt. 103, p. 154.) 

Pleistocene: Kansas, Nebraska. 

Pliocene: North America (Pilsbrj, 1921, Vol. 26, pt. 103, p. 154). 

Miocene: Central Europe (Ibid) 

Upper Oligocene : Central Europe (Ibid) 

KEY TO PUPILLA 


1. Aperture characteristically tndenlate. 
Aperture characteristically edentulous. 

2. Dextral 

Sinistral 


Denticles prominent P. blandi 

Denticles, if present, small 2 


P. muMCorum 

P. mutcorum tinittra 


Pupilla muscorum (Linnaeus) 

Plate XXII, fig. 2. Text figure 13. 


Turbo mutcorum Linnaeus, 1768, p. 767. 

PupiUa mutcorum, Hanna, 1909, p. 94; Hanna and Johnston, 1913, pp. 118-119; Pilsbry, 
1921. Vol. 26, pt. 108, pp. 156-169; Hanna, 1920, p. 19; Henderson, 1924, pp. 79, 184; 
Lugn, 1986, p. 218; Over, 1942, p, 9; Frye. Leonard and Hibbard, 1948, p. 41; Leonard 
and Frva. 1948 PP. 467, 469; Hibbard, Leonard and Frye, 1944, pp. 18, 14. 

Frye. Leonard and Hibbard. 1948, p. 41; Leonard and Frye, 1948, pp. 
467, 468; Hibbard, Frye, and Leonard, 1944, pp. 18, 14. 
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Description of the shell: Shell moderate to large in size ovate to 
cylindrically-ovate; height 2.9 mm. — 3.9 mm.; rimate with an open 
umbilicus; suture sharply but not deeply incised; whorls 5% to 
7, convex but not inflated; the nuclear whorls finely granular; 
remaining whorls finely and irregularly striate, slowly and regularly 
increasing in size; body whorl less than half of the total height of the 
shell, contracted at the base and expanding toward the aperture; 
a prominent, rounded crest paralleling the peristome and removed 
from it by a deep groove; aperture truncatcly oval, slightly oblique, 
edentulous; peristome sharply everted, margins sharp, terminations 
approaching and connected across the parietal wall by a thin callus. 

Variations: Pupilla muscorum is typically edentulous. Folds and 
lamellae, if present, are small and tubercular (Pilsbry, 1921, Vol. 26, 
pt. 103, pp. 156, 158). The majority of the shells identified as P. 
muscorum are edentulous, although a few shells have a low, tuber- 
cular parietal lamella. In some instances shells w’ere encountered 
bearing a very low but elongate parietal, making specific identifi- 
cation difficult and problematical. The range of variation in size is 
within 1 mm. Shells of any one population arc not restricted to any 
certain size, shape, number of whorls, or pattern of dentition. 


MEASUREMENTS 


Total 

height, 

Circa teat 
diameter, 

Height of 
spei ture, 

Width of 
aperture. 

Number of 

mm. 

min. 

niro. 

mm. 

IV hoi la 

2.9 

1.6 

1.0 

0.9 

6 

3.2 

1.8 

1.1 

1.0 

m 

3.6 

1.8 

1,1 

1.1 

7 

3.9 

1.9 

1.2 

1.3 



Habitat: Lives in regions having a cool, humid climate. Is found 
living on the ground, under wood, stones and leaves. 

Distribution : 

Type locality: Europe, on inoasy ground. 

General distribution: Palacarctic Region, generally over Europe, north 
Africa, northern and central Asia, south to Persia. North America: 
Eastern North America from Anticosti Island south to New Jersey; west- 
ward in Canada, northern tier of the States, north to Alaska, Rocky 
Mountain Region from Colorado south to Now Mexico and northern 
Arizona. Loess of Iowa, (Pilsbry, 1921, Vol. 26, pt. 103, pp. 167, 174.) 
Pleistocene of Kansas and Nebraska. 

Distribution in Kansas: 

Pleistocene: Sanborn Formation: Norton County: 13 mi. 8, 10 mi. Eof 
Norton; 2% mi. E, 10 mi. N of Norton; 3 mi. 8, 6% mi. W of Norton; 
8% mi. N, 4 mi. W of Norton; 3% mi. E, 10 mi. N of Norton; nai. 
W, 9 mi. N of Norton; Norton-Phillips County line, U. 8. Hgwy, 38. 
Thomas County: 16 mi. 8, ZVt mi. W of Colby, Sheridan County: 
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2% mi. W of Seldon; 4 mi W of Seldon. Wichite County: 15 mi. N 
of Le^i. Sherman County 14 mi S, 15 mi. E of Goodland. De- 
catur County: 1.4 mi. E of Dresden; 8.6 mi. E of Oberlin; 13 mi. 
S, 6 mi. E of Oberlin: 14 mi W, SW of Dresden. PhilUps County: 
Long Island Graham County: 15 mi. N of Wakeeny. Meade Forma- 
ton: Wilson Valley Faunule, S 28, T 13 S, R 10 W, 9 mi. S, 15 mi. 
W of Lincoln, Lincoln County. Hanna collected this species from 
Topeto m Shawnee County, and from Lawrence in Douglas County; 
m either case probably from drift m the Kansas River 



Fig. 13. Records of Pupilla muscorum (Linnaeus) and P, m. sinistra Franzen. 


Pupilla muscorum sinistra Franzen 

Plate XXII, fig 4 Text figure 13 

Pupilla muxcorum ttnutra Franzen, 1946, pp 24 >25 

Description of the shell: '^Shell sinistral, subcylindric, summit 
obtuse; whorls 7^^, increasing regularly and gradually in height, 
convex; suture incised; greatest diameter at level of fifth whorl of 
spire from which the shell tapers to a constricted base; nuclear 
whorl finely granular; remaining whorls finely and irregularly stri- 
ate; aperture ovate, oblique; lip reflected, thickened within by a low, 
rounded callus; peristrome sharp, continuous across parietal wall 
by a thin callus; dentition consisting of a single, low, elongate parie- 
tal lamellae; crest behind lip high and round.” 

Variations: “Size is the only appreciable variable among the 
para types. The parietal lamella is wanting in only a few speci- 
mens. A small lower palatal fold occurs rarely. The greatest diain- 
eter of the type specimen is at the level of the fifth whorl while in 
some of the paratypes the greatest diameter is at the level of the 
fourth whorl.” (Franzen, 1946.) 
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MEASUREMENTS 



TbUl 

haight. 

Graataat 

diamatar. 

H^tof 

apwtura. 

Width of 
apartuxa* 

Numbar of 


mm. 

mm. 

mm. 

mm. 

whoria 

Type (8728) 

3.9 

1.0 

1.25 

1.08 

•m 

Paratype (3827) .... 

3.8 

1.8 

1.25 

0.9 

7% 

Paratype (3827) 

3.7 

1.8 

1.08 

0.9 

7 

Paratype (3827) .... 

3.4 

1.8 

1.08 

0.0 

7 

Paratype (3827) 

3.2 

1.7' 

1.08 

0.9 

7 

ParatvDe (3828) 

4.0 

1.7 

1.25 

. . . 

m 


Habitat; Known only from the Meade formation, Lower Pleis- 
tocene. 


Distribution: 

IVpe locality: Pyle Ranch, Clark County, Kansas, NE%, S 11, T 30 8, 
R 23 W; Lower Pleistocene, Meade Formation. 

Distribution in Kansas: 

Pleistocene: Meade Formation: The type locality. 

Tobin faunule, Russell County, S 35, T 14 S, R 11 W, 6% mi. 8, 18 
mi. E of Russell. Cudahy faunule, S 2, T 31 S, R 28 W, 6 mi. N of 
Meade. 

Ptipilla blandi Morse 

Plate XXII, fig. 1. Text figure 12. 

PupiUa blandi Morse, Ann. Lyc. N. H. of N. Y., viii, 1865, p. 5, fig. 8; Hanna, 1202, p. 
24; Hanna, 1213, p. 119; Henderson, 1924, p. 134; Over, 1942, p. 9; Hibbard, Frye and 
Leonard. 1944, pp. 18, 14. 

Vertigo modeeta, Goodrich, 1940, p. 77; Hibbard, 1940, p. 418. 

PupiUa muaeorum, Goodrich, 1940, p. 77; Hibbard, 1940, p. 418. 

Description of the shell: Moderately large to large in size; ovate 
to cylindrical-ovate; height ranging from 2.5 mm. to 3.7 mm.; 
rimate; suture sharply but not deeply incised; whorls 5 to 6%, 
convex but not inflated; 1^4 nuclear whorls, finely granular; re- 
maining whorls finely and irregularly striate, gradually and slowly 
increasing in size; body whorl less than half of total height of shell, 
contracted at the base and expanding toward the aperture; crest 
paralleling the peristome, large, rounded; groove immediately behind 
the peristome, deep; aperture triangularly oval, slightly oblique; 
denticles 3; an elongate and high parietal lamella, a prominent, 
tubercular basal fold, a prominent and inwardly ascending columel- 
lar lamella; peristome abruptly reflected, margin sharp, termina- 
tions approaching and continuous over the ultimate whorl by a thin 
callus. 

PupiUa blandi is characterized by 3 prominent denticles while 
P. muacarum is edentulous or has low tubercular denticles. 

Variations: The folds and lamellae vary in degree of prominence, 
remaining, however, larger than those occurring in P. museorutn. 
The number of denticles varies, the following combinations occur: 
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(a) a parietal lamella, a basal fold, a columellar lamella; (b) a low 
but elongate parietal and a low columellar lamella; (c) an elongate 
parietal lamella and a palatal fold; (d) a prominent, elongate parie- 
tal lamella and a prominent basal fold. Since the denticles of Pujfrilla 
muscorum are low and tubercular when present, shells with a re- 
duced number of, but prominent, narrow and elongate denticles are 
referred to Pupilla blandi. The variation in height of the shell is 
about 1.2 mm. Elongate, as well as the shorter individuals vary in 
shape from ovate to cylindrically-ovate. 

Although PupiUa muscorum and P. blandi differ essentially in the 
number and prominence of the denticles, not all of the shells of the 
genus Pupilla from the Kansas Pleistocene can be satisfactorily 
placed into one or the other of the two categories. Shells lacking 
one of the three denticles, may have two denticles which are larger 
than the low, tubercular denticles of P. muscorum. Because of the 
reduced number of folds and lamellae, these individuals are not 
typical P. blandi. In some instances the parietal lamella is greatly 
elongate, but very low. This feature is not characteristic of either 
species. These variables are not restricted to shells from any one 
locality or region, but occur among shells from several localities. 

Some of the shells of the genus Pupilla of the Pyle Ranch, Cudahy, 
Tobin faunules are edentulous which is characteristic of P. 
muscorum. Other shells have a low but long parietal lamella while 
others have an elongate but very low parietal lamella and a basal 
fold. The absence of denticles or reduced number of denticles would 
suggest that these shells should be referable to P . muscorum, but the 
elongate parietal lamella is suggestive of P. blandi. 

Until a more careful study can be made of P . muscorum 
blandi from several locations and compared with the Kansas shells, 
the final classification of some of the Kansas Pupilla remains enig- 
matical. 

MEASUREMENTS 


ToUl 

height, 

mm. 

2.5 

2.7 

3.1 

3.3 

3.3 

Habitat: A 


Greatest 

diameter. 

mm. 

1.1 

1.7 

1.7 
1.9 

1.8 


Height of 
aperture, 
mm. 

0.9 

1.0 

1.1 

1.1 

1.17 


Width of 
aperture, 
mm. 

0.9 

1.0 

1.0 

1.1 

1.0 


shell of cool, humid situations. It has 


Number of 
whorls 


5 

5 % 

5 % 

6 % 

6% 


completely rC' 


ceded from Kansas. 


Dutributim'. 
Typo locality: 


Pt. Berthold. North Dakoto. 
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General Distribution: Rocky Mountain Region. From Alberta and Mon* 
tana south to New Mexico. Mainly as a fossil and in river drift in North 
Dakota, South Dakota, Kansas and Texas. (Pilsbry, 1921, Vol. 26, pt. 
103, pp. 159-160.) Pleistocene in Nebraska. 

Distribution in Kansas: 

Pleistocene: Sanborn Formation: Sherman County: 15 mi. S. of Good- 
land. Decatur County: 1.4 mi. R of Dresden; 8.6 mi. E of Oberlin; 
14 mi. S of Oberlin. Norton County: 13 mi. S, 10 mi. E of Norton; 3 
mi. S, mi. W of Norton. Logan County: 8.5 mi. S of Oakley. 
Thomas County: 1% mi. W of Brewster; 3 mi. S, 3% mi. W of Mingo; 
6 mi. S, 3^4 mi. E of Colby. Sheridan County: 2% mi. W of Seldon; 
5^ mi. W, ^ mi. S of Seldon; 3 ini. S, 8 mi. W of Seldon; 4 mi. W 
of Seldon. Graham Coimty: 15 mi. N of Wakeeny. Phillips County: 
Long Island. Meade County, Locality number 13, (Hibbard, 1940, p. 
417), Jones Sink, S 8, T 33 S, R 27 W, 5 mi. S, 3Vj mi. E of Meade; 
XI Ranch, S 33, T 34 S, R 29 W, 15 mi. S. 7 mi. W of Meade. Drift 
in stream, 3 mi. W of Deer Park, Meade County State Park; ravine 
W of Meade County State Park. Clark County, Taylor Ranch, 9 mi. 
E, 1 mi. S of Minneola. 



Fig. 14. Records of Pupilla blandi Morse. 

Genus Columella Westerlund 

**8phyradium (Agass.) Charpeotier, Westerlund, Fauna PalaHrctischien Region Binnen- 
eonehylien III, 1887, p. 126.— ^terki. Nautilus, X, 1806, p. 76.— Hanna, Proe. U. S. Nat. 
Mus., vol. 41, p. 871 (monograph, anatomy); and of most recent American and European 
authors. Not Sphyradium as limited by von Martens, 1860. 

Pitludinella Lowe, P. Z. S. 1864, p. 206, type P. edentula Drapemaud. Not Paludinella 
Pfeiffer, 1861. — Paludellina Tyron, Struct, and Syst. Conch., Ill, 1884, p. 72, error for 
Paiudin€Ua. 

Edenttdina Clessin, Deutsche Excursions-Mdiusken- Fauna, 1870, p. 208, for Pupa in* 
omata zz P, edentula Drapemaud. Not Edentulina Pfeiffer, 1866 (fltreptaxidae). 

Columella Westerlund, Fauna Europaea Moll. Extramar. Prodromus, faso. II, p. 108, 
1878, type Pupa * **inornata Mich.*' ’ = edentula Drapemaud, Pilsbry, Nautilus, XXVI, 
1012, p. 60,— H. Watson, PToc. Malao. So, Load., XV, 1028, p. 276 (snatMny).'* (Pilsbry, 
1026, Vol. 27. Pt. 108, p. 282.) Filsbry, 1026. Vol. 27, Pt. 108, pp. 282-248, PlatM 80. 
•1, figs. 1-0. Pilsbry, 1084, Vol. 2$, Pt. Ill, p, 100. P|. 22, ffg. 1. 
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Chardcteristics of the shell: Shell large, elongate, cylindrical, sum- 
mit convex; height ranging from 2.7 mm. to 5.8 mm.; number of 
whorls, 6% to 9, finely and irregularly striate, compressed, slowly 
increasing in size; distinctly and roundly perforate; edentulous to 
tridentate: angular and parietal lamellae, if present, partially fused; 
columellar lamella, if present, rounded and deeply immersed; crest 
behind the peristome wanting. 

Distribution : 

Recent: Atlantic Islands, Europe, Asia, Korth America, Hawaii (?). 

(Pilsbry, 1926, Vol. 27, pt, 108, p. 234.) 

Pleistocene: Europe and the United States. 

Upper Pliocene: England. (Pilsbry, 1926, Vol. 27, pt. 108, p. 234.) 

KEY TO SPECIES 

1, Aperture edentulous * 

Aperture not edentulous. Three denticles within the aperture C. tridentata 

2. Shell exceeding 6 mm. in height Cf. hMta 

Shell not exceeding S mm. in height C. alticola 

Columella tridentata Leonard 

Plate XXII, fig. 6. Text figure 16. 


Columetla tridentata Leonard, 1946, pp. 20-21. 

Description of shell: “Shell large for the genus, subcylindrical, 
with iVz compressed whorls; suture well impressed; umbilicus round, 
small, diameter only % diameter of body whorl; first 3 whorls en- 
larging rapidly, producing bluntly conic apex; remaining whorls 
increasing in size slowly but regularly; first iVz whorls with finely 
granular sculpture, remaining whirls embellished with fine, diagonal, 
closely spaced growth lines; last half of body whorl compressed 
around axis, subangulate below; aperture small, subtriangular; peri- 
stome simple, continuous by thin callus across body whorl; hp 
relatively heavy (broken?) ; lamellae 3; angular, bluntly tnangular, 
arising near angular lip of peristome and extending dovmward, 
curving slightly toward periphery; fused with parietal lamella 
except near termination, which is situated midway along i^npheral 
border of parietal; parietal lamella deeply immersed, thick, hea’^, 
broadly spatulate, rounded; columellar lamella compressed, ro^ded, 
its long aris vertical; inner surfaces of peristome, including lameUa, 
finely punctate.” (Leonard, 1946.) 

Voaiations: Known only from the type. 

measukbments 


Holotype : 


Total 

haaght, 

mm. 

. 5.2 


Greatest 

diameter, 

mm. 

2.52 


Height of 
ap^ure, 
mm. 

1.5 


Width of 
aperture, 
mm. 

1.44 


Number of 
whorls 

7Mi 
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Habitat: Known only from the Lower Pleistocene in Kansas. 
Other species of the genus live in cool, humid regions. 

Distributum : 

Type locality: Pleistocene, Meade Formation: Tobin faunule, Russell 
County, Kansas, S 35, T 14 S, R 11 W, 6 mi. S, 18 mi. E of Russell. 



Fio. 15. Records of Columella iridentaia Leonard, C. alticola (Ingersoll), and 

C. haeta (Hanna). 


Columella alticola (Ingersoll) 

Plate XXII, fif. 8. Text figure 18. 

PupUla alticola Ingersoll, 1876, p. 128. 

Sphyfwiium alticoluni, Hanoa, 1911, pp. 878-874, fig. 2; Hanna and Jobnetoo, 1918, 
pp. 116, 118, fig. 8. 

Columdta alticola, Henderson, 1984, p. 140, fig. 48; Pilsbry, 1928, Vol. 87, pi. 108, pp. 
248-245, PI. 81, figs. 8, 7, 8. 

Description of the shell: Moderate in size for the genus; per- 
forate, cylindrical; summit convex; height varying from 2.7 mm. 
to 3.0 mm. nuclear whorls, white, finely granular; remaining 
whorls finely and irregularly striate; whorls 6^^ — 7, convex, very 
slowly and regularly increasing in size to the large and inflated 
ultimate whorl which is without crest or callus; aperture oval, 
oblique, edentulous, without a callus; peristome simple, reflected on 
columellar side; margin sharp. 

VaricUions: Since the shells occurring in Kansas are fossils, theii 
coloration is white or pale auburn with a white nucleus. The only 
other variant is the total height of the shell which ranges from 2.7 
mm. to 3.0 mm. 
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MEASUREMENTS 


Total 

height. 


3.0 

2.0 
2.8 
2.7 


Greatsst 

diameter. 

Height of 
aperture. 

mm. 

mm. 

1.35 

0.7 

1.3 

0.7 

1.35 

0.8 

1.2 

0.7 


Width of 

aperture. Number of 
mm. whoric 

0.6 6 % 

0.6 6 % 

0.7 6% 

0.6 6 % 


Hubiidt, ColutneUcL olticola is known from Kansas only from the 
Sanborn formation, Upper Pleistocene in age. Its present day dis- 
tribution includes northern areas or areas of high altitudes of New 
Mexico, Colorado, Utah, and Wyoming which indicates that in the 
time of its existence in Kansas, the temperature was lower and the 
humidity higher than obtains in northwestern Kansas at the present 
time. 


Distribution: 

TVpe locality: Cunningham Gulch, Colorado. 

General distribution: Alberta and British Columbia; mountainous regions 
of New Mexico, Arizona, Colorado and Wyoming. (Pilsbry, 1926, Vol. 
27, pt. 108, p. 244.) Pleistocene in Kansas and Nebraska. 

UistributioD in Kansas: Sanborn Formation: Phillips County, Long Island; 
Norton County, SE%, S 5, T 1 S, R 22 W, 10% mi. N, 4 mi. E of 
Norton. 

Columella alticola is extinct from Kansas probably because it is 
intolerant of high temperatures and low precipitation which char- 
acterize the prolonged summer season. Its occurrence in the Pleisto- 
cene beds indicates that in the time the Sanborn deposits were laid 
down, climatic conditions differed from those of the present time. 
The temperature must have been lower and the amount of annual 
precipitation higher than at the present time, or the precipitation 
more equitably distributed. 

Columella hasta (Hanna) 

PUte XXII. fig. 6 . Text figure 16. 

Bphyradivm hoita Hann*, 1911. pp. 372-878; Hanna and Johnston, 1918, pp. 116, llS. 

Columella hoita, Pilsbry, 1926, Vd. 27, pt. 108, pp. 246-246. PI. 80, fig. IS. 

Description of the shell: “Shell more than 5 mm. in height, long 
and cylindrical. Light brown in color and glossy. Spire greatly 
elevated but obtusely pointed on the apex. Whorls 8%-9, rather 
flattened on the face and the last subangulated around the periphery. 
The last six whorls are of about equal diameter; the first three in- 
crease rapidly. Lines of growth faint and oblique; apex smooth and 
white Aperture somewhat angulated at the base of the columella. 
Peristome thin and acute, forming a regular curve without an in- 
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dentation in the upper palatal region, such as is present in most of 
the Vertxgoa. The aperture is very slightly thickened by a callus on 
the inside of the i>eristonie in the basal region. Peristome not re- 
flected and with no callus back of the aperture. Teeth and lamellae 
entirely absent from the aperture. Umbilicus with a very small 
perforation. Length 5.81 mm.; diameter, 2.03 mm. This species 
differs from all others of Sphyraimm [Columella] by its much 
greater size and the relatively smaller aperture.*^ Hanna, 1911, pp. 
372-373. 

Variations: Hanna (1911, p. 373) speaks of a series of specimens 
of Columella hasta collected by Edward C. Johnston and G. Dallas 
Hanna. However, only the holotype was available for this study 
and no record of the paratypes could be found. Therefore, no 
comparisons with paratypes nor with other individuals could be 
made. 

MEASUREMENTS 

Total Greatest Height of Width of 
height, diameter, aperture, aperture, Number of 

mm. mm. mm. mm. whorls 

Holotype: 5.81 2.03 1.35 1.2 8% 

Habitat: Columella hasta is known only from the type locality. 
Since Columella alticola and many other pupillids represented in 
the fauna of the Pleistocene, northwestern Kansas, are restricted 
in their recent distribution to regions where cooler climatic condi- 
tions obtain, a reasonable conjecture is that C. hasta likewise pre- 
ferred a cool, moist habitat. 

Distribution: 

Type locality; Pleistocene of Long Island, Phillips County, Kansas. 
Distribution in Kansas; Known only from the type locality. 

DISCUSSION 

The family Pupillidae is represented in Kansas and in the Lower 
Pliocene of northern Oklahoma by 33 species and subspecies, fossil 
and Recent, belonging to 5 genera. The predominating genus, 
Gastrocopta, is known by 14 fossil and living species and subspecies, 
O. proarmifera, armifera, contracta, folds, holzmgeri, tappaniana, 
rexroadends, corticaria, procera, cristata, paracristata, riograndensis, 
peUudda hcrdeacella and anterides. The genus Vertigo, second in 
prominence, is represented by 10 species and subspecies, fossil and 
Recent, in the fauna of the region studied: Vertigo ovata, V. owta 
tnorsei, elatior, gouldi, gouldii paradoxa, tridentata, hannai, modesta, 
imUum, and hibbardi. Of the genus Pupoides, three species, fossil 
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and Recent are known: P. marginatus, Tiordaceics, and inornatus. 
Three fossil species and subspecies belong to the genus PupilUi: 
P. fimscomm, mmcorum sinistra, and blandi. Three fossil species 
of the genus Columella are known from this region: C. alticola, 
hasta, and tridentata. 

Of the 33 species and subspecies of Pupillidae in the region 
studied) 4 are known from the Recent only. Eleven species and sub- 
species are known from the fossil as well as from the living fauna 
including Vertigo ovata and Pupoides niarginatm which occur in the 
earliest known fauna of the region studied. Eighteen species and 
subspecies are known only as fossils of which 10 are extinct and 8 are 
extant but have receded from this region to cooler climates before 
or since the close of the Pleistocene. 


Ecological Considerations: 

The pupillid faunule of the Laveme Formation, Lower Pliocene, 
includes 4 species, Gastrocopta anterides, G. riograndensis, Vertigo 
ovata, and Pupoides marginatus. The small number of species as 
well as a small number of individuals of pupillids known from this 
formation presents only an incomplete indication of the climatic 
conditions and ecological situations. Vertigo ovata and Pupoides 
marginatus are living today, are widespread in their distribution in 
North America and live in timbered areas as well as in grasslands. 
They are, therefore, not good indicators of any specific ecological 
situations. Gastrocopta anterides is known only from the Laverne 
Formation. Perhaps the most significant pupillid is Gastrocopta rio- 
grandensis which is a southern species living today in valleys and 
canyons of Texas and northern central Mexico where the mean tem- 
perature is higher than in northern Oklahoma. 

The total known molluscan faunule of the Laverne Formation in- 
cludes 4 species of pelecypods and 21 species of gastropods. The 
gastropods include 16 aquatic and 5 terrestrial species (Leonard 
Ind Franzen, 1944, pp. 15-39, Plates IV, V) . The occurrence of the 
large number of aquatic species, as well as individuals, and the 
occurrence of fish scales and vertebrae, and amphibian bones si^ifies 
that bodies of water were present. Tlie bodies of water, whether 
large lakes, a series of small lakes, or flowing streams must have 
been permanent rather than ephemeral. This is mdicated by the 
occurrence of 4 species of HeUsoma,2 species of Femssia, 1 species 
of Viviparidae, and 4 species of Amnicolidae. , 

Fossil plants have been recovered mirnn'^ieM)’ 

These have been studied by Chaney and Elias <1938, pp. 16-34), 
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who have recognized 11 species of trees of which one species, 
CerddiphyU'um crenatum, a magnolia now restricted to eastern 
Asia, may have belonged to the humid redwood forest, whereas the 
other trees are mesic species. Only one of the trees, Sapindtia 
drumtnondi (of the Soapberry family) related to the Laveme flora 
remains in western Oklahoma. 

The present day amount of rainfrfl, scarcely 20 inches, is insuffi- 
cient to support a mesic floodplain forest which Chaney and Elias 
assume to have existed in Laverne times. Areas in eastern and cen- 
tral Oklahoma which support a floodplain forest consisting of species 
closely related to the Laveme flora, receive approximately 30 inches 
of rainfall annually. Chaney and Elias recognize the occurrence of 
buckthorn and a coffee tree in the Laverene deposits as indicative 
of a higher mean temperature than that of western Oklahoma today. 

The occurrence of a large aquatic, molluscan fauna, including 
Viviparidae and Amnicolidae, associated with fish and amphibians, 
the presence of a southern pupillid, and the records of a floodplain 
forest including trees almost entirely restricted to regions of large 
amount of rainfall and warm temperatures, are indicative of warm 
and humid climatic conditions obtaining in western Oklahoma in 
Lower Pliocene times when the Laveme deposits were laid down. 

The Sa\^ Rock Canyon (Upper Pliocene in age, Hibbard, verbal 
communication, June, 1946) pupillid faunule resembles closely that 
of the Fox Canyon, Big Springs and Rexroad deposits which have 
been assigned to the Blancan age. Gastrocopta paracristata and 
Vertigo Mbbardi occur in beds of both ages and are restricted in dis- 
tribution to the Saw Rock Canyon and Blancan beds. The earliest 
known occurrence of Gastrocopta tappaniana and Vertigo milium 
living in Kansas today, is in the Saw Rock Canyon deposits but 
these species occur also in the Blancan beds. Associated gastropod 
mollusks other than pupillids also tend to show a continuity rather 
than a contrast of fauna. Three species of pupillids, Gastrocopta 
cristata, rexroadenm and holzingeri occur in the Blancan but appar- 
ently not in the Saw Rock Canyon deposits. This apparent absence 
may be due to incomplete recovery of the Saw Rock Canyon faunule 
rather than absence from these deposits. 

Aquatic mollusks are also included in the molluscan faunule of 
the Saw Rock Canyon as well as in the Blancan deposits and ap- 
proximate in number of species, the terrestrial species. The abun- 
^nce of aquatic mollusks indicates the presence of bodies of water. 
The pupillids, Gastrocopta tappaniana, procera, holtingori, Vertigo 
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ndlium and, as reported from the Rexroad Ranch deposits by Baker 
(in Hibbard, 1941a, p. 265), the associated terrestrial woodland 
species, Retinella electrina (Gould), rAoadsi Pilsbry, wheatlyi Bland, 
Strobilop8 sparsicostata F. C. Baker, are indicative of the presence 
of moist, wooded floodplains. 

The amphibian faunule, including salamanders, frogs and toads, as 
known from the Rexroad Ranch deposits, is larger than that of 
Meade County of the present time (Taylor, 1942, p. 220). Spines of 
catfish and other fish remains indicate the presence of streams with 
permanent pools or oxbow lakes. 

The known mammals include horses from grassy uplands, beaver 
and raccoon from lowlands near water, a shrew, a vole, a lemming, 
a meadow mouse, and a cotton rat from meadows and marshes, 
browsers such as mastodonts and deer and the woodrat from forests. 

The occurrences in the Rexroad Ranch deposits of aquatic gastro- 
pods, of mammals which rely upon water for food supply, and 
of fish are evidence of streams flowing through southwestern Kansas 
in Blancan times. The abundance and varied nature of the amphi- 
bian faunule is indicative of humid conditions. Woodland gastro- 
pods and browsing mammals are evidence of the existence of timber 
(Hibbard, 1941a, pp. 94-102), although such ecological features as 
streams, meadows, and timber may well have been of local occur- 
rence. 

Temperatures were probably not much lower in winter nor higher 
in the summer than they are in southwestern Kansas today, a con- 
clusion which may be reached by comparing the Rexroad Ranch 
fauna with that of present day Kansas. The cotton rat, Sigmodon, 
is included in the Rexroad fauna. It is a present day inhabitant 
of Meade County, but its known range extends only about 150 
miles farther north. The present day molluscan faima includes 
Pupoides marginatuSy Gastrocopta cristata, holzingeri, tappanUina, 
Stenotrema sp., Swcinea grosvemori and Physa anatina, all species 
which have been recovered from the Rexroad Ranch deposits. 

The pupillids, Pupilla muscorum, Vertigo govldii, and V, modesta 
are included in the fauna of the Meade Formation, Lower Pleisto- 
cene, of southwestern Kansas. These species are extant in North 
America where their range is in cool regions of Canada, northern 
United States and in mountainous areas. Their occurrence in the 
deposits of the Meade Formation indicates that somewhat lower 
mean temperatures obtained in Kansas in early Pleistocene times. 
Other terrestrial gastropods recovered from beds of the Meade For- 
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mation include CocUicopa Ivbrica, essentially a northern snail, 
StrobUops affinis, a woodland snail of humid regions, and Eucoim- 
lus chersinus, also a woodland snail. The last three snails named 
are included in the present-day Kansas fauna but are known to be 
living only in the timber of the eastern part of the state. Woodland 
snails widely distributed over the United States and found in de- 
posits of the Meade Formation, include Stenotrema monodon, Discus 
cronkhitei anthonyi Pilsbry, and Zonitoides arboreus (Say). Ca- 
rychium exiguum, a snail preferring damp places and being able to 
withstand very moist conditions, has also been recovered from the 
Meade Formation. It is found living in Kansas but only in moist 
and usually in wooded areas. 

Aquatic species are well represented in the Lower Pleistocene of 
southwestern Kansas. Menetus kansasensis Baker, Helisotna trivol- 
vis (Say), Gyraulus parvus (Say), Valvata tricarinata and species 
of Lyrnnea and Physa are included in the fauna. 

The occurrence of mammals such as Sorex, Microtus, Neosorex, 
and Microsorex in the fauna of the Meade Formation also indicates 
that the climate in southwestern Kansas may have been cooler in 
early Pleistocene times than it is today. This is based upon the 
distribution of the living relatives of the above forms. They live 
mainly in the Boreal region although they do range into the Transi- 
tion Life-zone of the Austral region. Their habitat is in humid 
and shaded areas (Hibbard, 1944, p. 741). 

The occurrence in the deposits of the Meade Formation of ter- 
restrial gastropod species now living in areas of cool and humid 
climate, an abundant aquatic gastropod faunule including northern 
forms, a large faimule of mammals many of whose living relatives 
inhabit cool and humid regions, abundance of plant remains in some 
localities and iron concretions indicative of local swampy condi- 
tions, are evidence of a comparatively cool and relatively more hu- 
mid climate in southwestern Kansas in early Pleistocene times. 

The pupillid species dominant in the Upper Pleistocene deposits 
in Kansas are now living or represented by closely related species 
in Canada, northern United States or in cool, humid mountainous 
regions. Those species which entered Kansas in Upper Pleistocene 
times are no longer represented in the Kansas fauna. One excep- 
tion to this may be Vertigo modesta. However, the one record of 
Vertigo modesta is a dead, bleached shell which is of doubtful age. 

Approximately 20,0(X) skeletal elements of salamanders, and also 
bones of frogs and toads have been recovered from Jones Ranch 
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beds. Fish vertebrae, spines and pharyngeal bones with teeth are 
also included in this fauna. 

The general occurrence in the Upper Pleistocene deposits of pupil- 
lids which live today under cool and humid climatic conditions, an 
abundant molluscan faunule, a large number of amphibians, espe- 
cially salamanders, the occurrence of mammals occupying meadows 
and timber and living in humid environments are indications of a 
cool and humid climate in the Upper Pleistocene of Kansas. 

The climate of Kansas today is characterized by i>eriodic rains, 
prolonged dry, hot summers and mild to cold winters. The weather 
is subject to sudden changes. The species of pupillids living here 
are those one would expect to find under prevailing climatic con- 
ditions. The species represented in the Pleistocene which are re- 
stricted in range to cool and humid climates have receded to cooler 
regions. The species which have remained are either tolerant of 
the present day conditions or are limited in distribution to isolated 
areas where humid conditions obtain. Southern species, Gastrocopta 
corticaria and Gastrocopta pellucida hordeacella have invaded Kan- 
sas apparently since Pleistocene times. 

Certain pupillids such as Gastrocopta cristata and G. procera 
live in timbered areas in various parts of the state. Some of the 
woodland snails other than pupillid species which are found in tim- 
ber, such as Cochlicopa lubrica and the genera Strobilops and Eu- 
convlus are also known from the deposits of the Meade Formation 
in southwestern Kansas. Today these snails are restricted in Kan- 
sas to the timbered areas of the eastern part of the state. 

Faunal Succession: 

Several significant faunal discontinuities are evident in the verti- 
cal distribution of pupillids, Lower Pliocene to Recent, in Kansas 
and Beaver County, Oklahoma. Although there is a continuity in 
the fauna of certain pupillids which, according to wide extent of 
their present range, are tolerant of varied climatic situations, there 
are certain very evident faunal changes indicating climatic changes 
between the several deposits under consideration. (See Table I.) 

The known pupillid faunule of the Laverne Formation, Beaver 
County, Oklahoma, is meager. Of the four pupillid species known, 
two species, belonging to two genera. Vertigo ovata and Pupoides 
marginatus are extant in Kansas, one species, Gastrocopta anterideSj 
is extinct, and one species, Gastrocopta riograndensis is living only 
in southern states and is not known to occur either in the Pleisto- 
cene or in the Recent fauna of Kansas. 
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Pupillids are not known from deposits of the Middle Pliocene in 
Oklahoma and Kansas; thus there is a gap in the faunal sequence. 
The molluscan faunule of the Laveme Formation contrasts mark- 
edly with that of the Saw Rock Canyon deposits, presumably of 
Upper Pliocene age, and the beds assigned to the Blancan age as may 
be seen by noting the absence of G.jmteridea and G. riograndensia 
from the succeeding horizons and the consequent introduction of 
other species. 

The continuity of the pupillid faunule from the Saw Rock Can- 
yon deposits through those of Blancan age is certainly more con- 
spicuous than any trend toward discontinuity. Five of the 6 pupil- 
lids known from the Saw Rock Canyon faunule occur in the Blancan 
beds. Gaatrocopta procera occurs in the Saw Rock Canyon de- 
posits, is not known from the Blancan deposits, but is continuous 
in occurrence from Lower Pleistocene to Recent times. This species 
will probably be recovered from the Blancan beds when more in- 
tensive studies are made. Of the eight pupillids recovered from the 
beds of Blancan age, 5 occur also in the Saw Rock Canyon deposits. 
Among the 5 species common to the Saw Rock Canyon deposits 
and the Blancan beds are Vertigo hibbardi F. C. Baker and Gaatro- 
copta paracriatata. This is significant because these two species 
are abundant but limited in vertical distribution to these deposits. 
Gaatrocopta tappaniana occurs uninterruptedly from Saw Rock 
Canyon deposits to the Recent time. Vertigo milium, a pupillid of 
the Saw Rock Canyon deposits and of a Blancan deposit, is known 
to occur in the Lower Pleistocene and Recent fauna of Kansas. 
Pupoidea margvnatua, common to the Saw Rock Canyon and the 
Blancan deposits is not known from the Lower Pleistocene beds, 
possibly because of insufficient collecting, but is abundant in the 
Upper Pleistocene and Recent faunas. 

Although there is not a complete break in the molluscan faunule 
between the beds of Blancan age and the beds of Lower Pleistocene 
age, represented here by the Meade Formation, some very signifi- 
cant faunal changes take place. Gaatrocopta paracriatata, an abun- 
dant fossil species. Vertigo hibbardi, the dominant species of the 
genus of its time and G. rexroadenaia are not known to occur above 
the deposits assigned to the Blancan. Another pronounced change 
in the molluscan faunule is that of the appearance for the first time 
in Kansas of the genera PupiUa and Columella and of the species 
Vertigo gotddii, Gaatrocopta contractu and the Gaatrocopta armifera 
series as introduced by Gaatrocopta proarmifera. Gaatrocopta fcUcia 
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18 a species known from only two localities of the Meade Formation. 
(See Table I.) 

The species which persist through the Middle Pleistocene times 
are those whose vertical range extends from the Laverne and the 
Blancan to the present time. Those species include V. ovata, Pu- 
paides marginatuSy O. tappaniana and G. procera. 

A significant pupillid faunal discontinuity occurs between the 
Lower and Upper Pleistocene horizons. However, the break is not 
as profound as it is between the Blancan and the Lower Pleisto- 
cene. This break is characterized mainly by the introduction of 
species and an increase in prominence of certain species rather than 
by a termination of many species. Three species of the Lower 
Pleistocene, Vertigo gouldii, Gastrocopta folds and G. proarmifera 
are not found in the beds of the Upper Pleistocene. G. proarmifera 
is succeeded by a closely related species, G. armifera. V. gouldii 
is replaced by the subspecies Vertigo gouldii paradoxa. V. elatior, 
V. modesta, C. hasta, C. alticola and Pupilla blandi are known for 
the first time in Kansas in the Upper Pleistocene. 

There is a marked contrast between the Pleistocene and the Re- 
cent pupillid faunule. The species F. tridentata, V. modesta, V. g. 
paradoxOy Pupilla muscorum, Pupilla blandi, and C. alticola, whose 
Recent range is restricted to cool and humid climates, have receded, 
while F. hannai and C. hasta have become extinct. A few southern 
snails, G. pelludda hordeacella and G. corticaria, have come in from 
the south. If the shell of Pupoides inomatus, which was probably 
taken from drift, indicates that this species is a Kansas resident, 
then a western form has entered Kansas. The validity of the Recent 
record of the eastern form. Vertigo modesta, is doubtful. 

The predominant living pupillids are those which have been resi- 
dents of Kansas since Blancan, Lower Pliocene or Upper Pleisto- 
cene times. These species include F. ovata, F. milium, which are 
distributed sporadically and are probably remnant forms, Pupoides 
marginatus and Gastrocopta armifera which are tolerant of varied 
climatic conditions and are ubiquitous in Kansas today, and G. 
cristata, G. procera and G. tappaniana which also are tolerant of 
varied climatic conditions. The predominant pupillids of the pre^nt 
day molluscan faunule are Gastrocopta armifera and Pupoides 
marginatus. 
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CONCLUSIONS 

The purposes of this study have been to make a taxonomic study 
and a vertical as well as horizontal distributional study of the pu- 
pillids as found in the Lower Pliocene of northwestern Oklahoma, 
Lower Pleistocene to Recent in Kansas, and Pleistocene of Nebraska. 

In proceeding with the taxonomic study, the authors studied care- 
fully the shells of pupillids in the collection of the Museum of Nat- 
ural History, University of Kansas, and a series of unidentified 
Pleistocene shells loaned by the State Museum, University of Ne- 
braska. The classifications of shells previously identified as well 
as those identified by the authors were carefully compared with 
the shells of the collections of the Museum of Zoology, University 
of Michigan, Ann Arbor; The United States National Museum, 
Washington; The Academy of Natural Sciences of Philadelphia; 
and the Carnegie Museum, Pittsburgh, Pennsylvania. 

At various times, Gastrocoxita procera and the subspecies, G. p. 
sterkiana and G. p. mcclungi have been reported as occurring in 
Kansas. The authors made a study of shells assigned to these 
named kinds and studied also their geographical distribution within 
Kansas. As a result it was found that the shells assigned to these 
three forms occurred within the same populations over all of the 
region considered and that the characters of the shells formed a 
continuous intergrading series wdthin a population. Therefore, the 
pupillids of Kansas previously assigned to the subspecies G. p. 
sterkiana and the previously known subspecies described from Kan- 
sas, G. p, mcclungi^ are here considered as synonymous with G. 
procera, 

A similar study was made of the shells collected in Kansas, which 
have been assigned to the species Gastrocopta armifera and its 
several subspecies. The shells assigned to the several subspecies are 
not limited geographically in their distribution and the characters 
of the several ‘^subspecies’’ intergrade within a population. There- 
fore, the shells occurring in Kansas and previously assigned to the 
several subspecies of G. armifera are here referred only to G. 
armifera. 

Vertigo hannai Pilsbry was originally described as Vertigo martini 
Hanna and Johnston. This species is distinct and valid. However, 
in the description of the holotype an error was made in describing 
the columellar lamella. The senior author recently examined the 
holotype at The United States National Museum, Catalogue number 
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226396, and consequently made corrections in the definition of the 
species. 

Two new fossil species belonging to the genus Oastrocopta are 
described. Gastrocopta paracristata occurs in the Saw Rock Canyon 
deposit, Upper Pliocene (?), and in beds assigned to the Blancan age. 
Gastrocopta rexroadensis is known from deposits assigned to the 
Blancan age. 

Previously certain shells from Kansas have been referred to the 
species Pupilla hebes. This identification is an error. The species 
Pupilla hebes does not occur in Kansas either in the fossil or in the 
living faunas. 

Certain shells have previously been identified as Vertigo colora- 
densis. This is also an error. V. coloradensis is not known from 
collections of fossil or living shells from the area studied. 

A study of the vertical distribution reveals a faunal break between 
the pupillid faunules of the Laverne Formation, Lower Pliocene, and 
of the Saw Rock Canyon, supposedly Upper Pliocene in age. The 
pupillid faunule of the Saw Rock Canyon closely resembles the 
faunule occurring in the beds referred to the Blancan age. The 
differences between the two faunules are much less pronounced than 
are the similarities. A very pronounced faunal break is evident be- 
tween the pupillids of the Blancan deposits and those of the Meade 
Formation. A significant, though not profound, faunal break occurs 
between the Lower Pleistocene and the Upper Pleistocene pupillid 
faunules. The contrast between the Upper Pleistocene and the 
Recent pupillids is mainly the result of a recession of several forms 
and the invasion of a few species since Pleistocene times. 

Faunal discontinuities are one indication of climatic change. 
The pupillid faunules of the several ages are indicative of the prev- 
alence of certain climates. The four pupillid species known from the 
Laverne Formation indicate a warm, humid climate. The pupillids 
of the Saw Rock Canyon and of the Blancan faunas are associated 
with a cool, humid climate. The pupillids of the Lower and tlie 
Upper Pleistocene faunaus also prefer cool and humid conditions. 
The species formerly resident in the state, but now known to be 
living only in cool and humid regions are not included in the present 
day Kansas fauna. A few pupillids from warmer regions have 
entered Kansas. The predominating species are those which are 
tolerant of a cool to warm, and humid to dry climate. 

Two pupillids which lived in this region in Lower Pliocene times, 
three species which are first known from the Saw Rock Canyon 
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deposits, two species first occurring in the Blancan deposits, one 
species first appearing in the Lower Pleistocene still remain in the 
Recent fauna of this region. 

The pupillids of Kansas and of the adjoining areas included in 
this study, do not present a study of evolutionary progression. The 
characters of the shells of Vertigo ovata and of Pupoides margimtw 
as known from the Laverne Formation do not differ from those of the 
Pleistocene deposits or from those of the Recent fauna. Vertigo 
milium is also an example of this conservatism. The shells of this 
species occurring in the Saw Rock Canyon deposits do not differ 
from those of Vertigo milium living in Kansas at the present time. 
Oastrocopta tappardana and G. holzingeri also have not undergone 
any changes since Lower Pleistocene time. 

The study of the pupillids represented in the fossil and the living 
faunas is of value in determining probable climatic and ecological 
conditions in various geological ages. The faunal assemblages and 
faimal breaks are significant. The pupillids tolerant only of a warm 
climate do not occur with those species limited in range to areas of 
cool climates. The faunal breaks between the two geologic horizons 
having similar climates, sucli as the Lower and the Upper Pleis- 
tocene. indicates a long interval in which adverse conditions pre- 
vailed. 
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COUmELtAMAtTA 


T* lypt leeoNly 0-rMortft of eeeurrtnco 


Tabij) 1. Vertical distribution of PupilUdae in Kansas. 
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PLATE XVII 

Explanation or Fiotjhes 

Fig. 1 — Gaslrocopta proannifrra Leonard. 

Catalogue number 3710, p. 23. 

Fio. 2 — Gaslrocopta proarmijera Leonard. 

Catalogue number 3710, p. 23. 

Dissected view to show the columellar lamella. 
Fig. 3 — Gaslrocopta armifera (Say). 

Catalogue number 3489, p. 25. 

Fig. 4 — Gaslrocopta armifera (Say). 

Catalogue number 3489, p. 25. 

Dissected view to show the columellar lamella. 
Fig. 5 — Gaslrocopta armifera (Say). 

Catalogue number 3489, p. 25. 

Dissected view to show the columellar lamella. 


All figures X 18 

All csUilogue numbers sre those m the moUuMsn colicciion in ths Univenatj 

Museum of Natural Histoty. 
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PLATE XVIII 

Kxn.ANATioN (!K Fu.riiKs 

J'k;. 1 — ( hist rtwopta jalcis Lt'onanl. 

C\Ttaloj:iu' miiuh(‘r 3729. p. 35. 

Fuj. 2 — Chistnicopta holzimjt ii Storki. 

CatalojiiK' numhcT 22S1, p. 41. 

Fki. 3 — (hi.st.'Oi'tiiifa pmn ra ((iouhO. 

C'atalojEiU' nunilx’r 59. p. 52. 

4 — (hfs'trin'dpta ri xroadi usts Franzen. 

("afalogiu' nuuilx'i* 3764, Puratypr. )l 16. 

Fig. 5 — (hislnicoptu n j'ldiuh nsm Franzrn. 

('atalogiu niirnht r 3764. p. 46. 

vi(‘\v showinjr anjjiilar, panclal, and coIniiK^Iar lain(‘Ilao. 
FKi. 6 — (hii^linropta pnin rn ((lould). 

CafaloiriK' niinihcr 3797. p. 52. 

Showing labial callu.'*. 

Fk;. 7 — (hist rornpta nirltnina (Say). 

Cat iloera nuiiila r 2062. p. 49. 

Fn;. 8 (hi.strncaptd hippaniniiti iC. H. Adaiii''). 

Catalomic nuinbrr 39S, p. 42. 

Fig 9 — Gust i ocit pin rnntrarta (Say). 

('atalo^siip niiinbrr 1029. p. 30. 


.Ml fiKiin'* X 

All fatjili»*jiu* ai** tlio'.o m llir ri»ll«Tiu»n m tin* Kaiisi" riii\ ciitity 

Mii'.oiiiii of N'atiiial llnfon. 
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PLATE XIX 

Explanation c.f Figthes 

Fig. 1 — Gastrocopia cristata (Pilsbry anil Vanatla) 
Catalogue niiniber 3794, p. 59. 

Showing labial callus. 

Fig. 2 — Gnstrucopta paracrhtata Franzen. 

Catalogue nuiiibt^- 3929, Holotype, p. 63. 
Fig. 3 — Gastrocopia paracnslata Franzen. 

Dis.-^cteii view showing coluinellar lamella. 
Fig. 4 — Vertigo morsci Storki. 

Catalogue number 3704, p. 78. 

Fig. 5 — Vertigo morsti Stt'rki. 

Catalogue number 3704, Tran.sitional. p 78. 
Fig. 6 — Vertigo ova la Say. 

Catalogue number 56, p. 83. 

Fig. 7 — Ga}\trocopta riograiuh nsis (Sterki), 

Catalogue number 1003, p. 67. 

Fig. 8 — Gaslroc(/pta pillurida hordeaccUa (Fil.'*bry). 

Catalogue number 2085, p, 70. 

Fig. 9 — Gastroropta antiridfs LeonanI and Fninzen. 
('atalogue number 1002, Holotype, p. 73. 


-All X IS 

All catalogue nuiiiliets are llif>j«e in the inulliLscaii eollection in tliu Kansas I'niver^tity 
Mu.seiini of \.itural H^^to!r>. 
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PLATE XX 

Kxri.ANAIlON OK Fltil UES 

Fk;. 1 — (^ast r(K‘uf)t(i rrlslata (Pil>l)ry and Vanatta). 

CataloriU' mimhor S2, p. 59. 

Fi(.. 2 — V(‘rli(/o rlotiitr Storki. 

CataloiTiir niiinbor 360S. ]>. S8. 

Fi(j\ 3 — WrtHjo (jouldn (Hinnrv). 

C'atalo^iK' nvnnhor 404, p. 91. 

Fk;. 4 — Vtrtunt tjoahhi parmloxn Storki. 

C'atalofziK' nniiibor 3822 p. 94. 

Fk;. 5 — Virlujo tndinintn 

CattdouiK' nnndx'r 26CS, p. 9S. 

Fk;. 6 — Vcrlltitt inothsfa (Say). 

Cafalo^tuo nimil>or 3615. p. 104. 

Fk;. 7 — Ff rho^* luinnaf Pil.-^bry. 

(^italojiiK* nuiidKT 2647, p. 101. 

Fk;. 8 — V<rtnni ttiihuiti. 

Catalomit' nninhrr 264S, p. 108. 

Fl<.. 9 — Vi ftign Inhhftriii F. V. Baker. 

C’atalcjgnf nnnih(>r 3754, p. 112. 

Fiif. 10 — Vi liifpt hff)l)i!nli F. C\ Baker, 

Li.'vx'cted view .'*liowin>' anjjiilar, parietal and colnmellar lamellae. 


All riKun*s X 1^ 

.All rntuhiKiM* !niiiilu‘iH me thos*. m thi* iiii>llii-r:in mllfflum in tin* Kiin-.'i^ I'liiviMnity 
ot .\:itiiial Flistorv. 
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PLATE XXI 

Explanation of Fioikes 

Fig. 1 — Pupoklcs {nornatn't Vanatta. 

Catalogue number 2374, p. 126. 

Fiu. 2 — Pupoidfs hortlarais (Cabb). 

Catalogue nurnbt'r 2083. p. 122. 

Fig, 3 — f^upoidts tnarqinatu.s (Say). 

Catalogue number 1037, p. 118. 

Showing a very widely refle^eted lip. 

Fk;. 4 — Pupoidc.'i moryinatufi (Say). 

Catalogue number 157, p. 118. 


All fiKim^s X 18 

.\ll ratalofsue nninhfi.*' mm* in the mollusran collection in tho Kiiiinis Vniversity 

Mii'.enn) of Natural 



Franzen and Leonard: Pupillidae 


409 


PLATE XXI 







410 


The University Science Bulletin 


PLATK XX 11 

I'AI'I.XN VIION (IK KkH'IIKS 

Fkj*. 1 — Pufnlln hliDidf Moix'. 

CMtaloM:u( numi)or 75. ]> 137. 

Fk;. 2 — Pupllln niu.sr(Hiitn (LiniKM'i^). 

Cataio^iK' miiiilB'r 2373, p. 131. 

Tia. ('olnnuUd (tltnuiln 

Catal()<;u(' numhur 3549, p. 147. 

Fif., 4 — Pupdld tnd.^ctnudi .sttii.'^ltd Franz(‘n. 

C^ttalomiu numhf r 3S27, p. 135, I’aratypu. 

Fn;. 5 — ('(dnnuUd lid>!d (Hinna). 

Catalomio numhur 214302. rnitial Static National Mu'unm, p. 150 
FiCi. 6 — {'dhnmUd tndihtdtd L( oiiard 

C\ilalo;iU(' niiinlH'r 3731, Holntypi*. ]i. 141. 


.Ml hjitiiiv X 1'' 

niniilH'i", <*» lu‘i\s .iic t!n.'( 

thf Kmiihji^ l iinf'iNitv Mii^min nt Xatiii.il Hi-imv 


111 till- iii«t|lu»< an vulirct i«iM in 
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A Revision of the Tribe Scaphytopini {Homoptera, 
Cicadellidae) in America North of Mexico 

By LEON W. HEPNER 

Abstract; The following nenera and subgenera of Cicadellidae in America 
north of Mexico are revised: Platymrtopius, Japnnanus, Scaphytopius, Clo^ 
nnthanus, Turneus and Vcrtaiius. Keys to genera, siibgenera, species and sub- 
species are included, as well ns prints of male genitalia and last ventral seg- 
ment of the females. Discusses 73 species and subspecies. Synonyms 
considered are as follows: (Hoanthnnus Ball = (Def top? /nw? Ball = Cf>ni?et?nws 
Ball = iVa,s-??to?dc?^9 BaW = Platymoidc us Ball); Japnnanus hyalinus (Osborn) 
= {Plalyinetopius cinchis Matsumura) ; Scaphytophis (Sea phy topi us) elcgans 
(Van Duzee) (Sraphytopius elegans var. glennnnus Bn\l =z Scaphy to pius 
floridanus Ball = Scaphytopius jloridanus var. glcnnanus Ball) ; Scaphytophis 
(CAoanthanus) jiiscijrous (Van Duzee) = (Platymetopius abruptus Ball) ; 
Scaphytopius ((Hoanthanus) dorsalis (Ball) = (Platymetopius bicolor De- 
Long) ; Scaphytopius (Cloanthanus) magdalensis (Provancher) == (Platyme- 
topius obscurus Oihom =: Platymetopius carolinus huthrop =: Cloanthanus 
atratus Del Cloanthanus vaccinium DeLong) ; Scaphytopius (Cloan- 
ihanus) scriptus (Ball) = (Cloanthaniis varius DeLong) ; Scaphytopius (Clo- 
anthanus) cinercus (Osborn and Ball) ” (Platymetopius parvus Lathrop = 
Platymoidcus oviedus Ball) ; Scaphytopius (Cloanthanus) acutus (Say) = (Jas- 
sus modestus Stal = Platymetopius acutus var. dubius Van Duzee = Cloan- 
thanus filame7itus DeLorm = Cloanthanus tenuis DeLong); Scaphytopius 
(Cloanthanus) latus (Baker) — (Platymetopius cuprescens Osborn) ; Scaphy- 
topius (Cloanthanus) argutus DeJAinfi^zz (Scaphytopius hastus DeLong =- 
Scaphytopius lanceus DeLong); Scaphytopius (Cloanthanus) trilineatus (Ball) 

Platymetopius pexatus (Van Duzee); Scaphytopius (Cloanthanus) abbre- 
viatus (DeLong) = (Cloanthanus parvus var. niger DeLong). Cloanthanus 
and Turneus are reduced to subgenera of Scaphytopius. Hebenarus huachucus 
Delong is placed in the subgenus Scaphytopius. Both Icctotype and lectoallo- 
type are designated for the following species: Jafmnanus hyalinus (Osbom), 
Scaphytopius (Cloanthanus) nigricollis (Ball), Scaphytopius (Cloanthanus) 
fulvus (Osbom), Scaphytopius (Cloanthanus) fulvus collaris (Sanders and De- 
Long), Scaphytopius (Cloanthanus) cinnamoneus (Osbom), Scaphytopius 
(Cloanthanus) angustatus (Osbom), Scaphytopius (Cloanthanus) nigriviridis 
(Ball) and Scaphytopius (Cloanthanus) rubeUus (Sanders and DeLong). Lec- 
toallotype only is designated for each of the following species: Scaphytopius 
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(Cloanthanus) jumjrons (Van Duzee), Scaphytopiufi (Cl()a}ithanus) fronlalifi 
(Van Duzee) and Scaphytopius (Cloanthaniis) cincrcus (Osborn and Ball). 
Leototype, allotype and parallotypes are designated for each of the following 
species: Plaiymctopim palliolatus (Ball), Srnphyinpius (Tumcus) majestus 
(Ball), Scaphytofrius (Cloanthanm) torridus (Ball), Scaphytopius {Clonntha- 
nm) compacts (Ball), Scnphytophis (Cloanthanm) dorsalk (Ball), Scaphyto- 
pirn {Cloa)ith<i)im) acrlptiLS (Ball), Scaphytopiiu^ {Cloanthanus) nigriviridis 
dixianus {Bull), Scaphytopius (Cloanihuims) orcgonensis (Baker), Scaphytopius 
(Cloanthanus) latus (Baker), Scaphytopius (Cloanthanus) trilineatus (Ball) 
and Scaphytopius (Cloanthanus) abbreviatns (DeLong). Lectotype only is 
designated ior Scaphytopius ((''loanthanus) vcrccundus (Van Duzee). Allotype 
and parallotypes are designated for Scaphytopius (Scaphytopius) elegans (Van 
Duzee), Scaphytopius (Scaphytopius) catalinus (Ball) and Scaphytopius (Clo- 
anthanus) loricatus (Van Duzee). Scaphytopius (Cloanthanus) torridus (Ball), 
Scaphytopius (Cloanthanus) cinnamoneus (Osborn) and Scaphytopius (Cloan- 
thanus) dorsalis (Ball) are considered full specie•^ rather than varieties of other 
species. Scaphytopius (Cloanthanus) xanthanus (Ball), Scaphytopius (Cloan- 
thanus) conipactus (Ball) and Scaphytopius (Cloanthanus) collaris (Sanders 
and DeLong) have been reduced from full ‘species to sub«i)ecies. Scaphytopius 
(Cloanthanus) noqalinus (Ball) and Scaphytopius ((^loanthanus) dixianus 
(Ball) are considered subspecir*s rather than varieties. 
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INTRODUCTION 

T his paper is a revision ot the tribe Scaphytopini in America 
north of Mexico and includes the following genera: Platymeto- 
pius Burmeister, Japananus Ball and Scaphytophis Ball. The genus 
Scaphytopius is divided into four subgenera — Scaphytopius Ball, 
Cloanthanus Ball, Turnons DeLong and Vertanm Hepner. 

More than twenty-five thousand specimens have been examined, 
including types, paratypes or compared with type specimens of all 
but the following species: Ja]xinanus hyalinm (Osborn), Scaphy- 
topius (Cloanthanus) osborni (Van Duzee), Scaphytopius (Cloan- 
thanus) magdnlensis • (Provancher), Scaphytopius (Cloanthanus) 
modestus (Stal), Scajdiytopius {Cloanthanus) analis var. castranis 
(Ball), Scaphytopius {Cloanthanus) rubollus (Sanders and Do- 
Lon^) , Sca 2 )hytopius {Cloanthanus) acutus (Say) and Scaphytopius 
(Cloanthanus) abbrcinatus (DeLong). 

Platymetopius Burmeister was named m 1838 as a subgenus with 
rostratus (Herrich-Schaeffer) listed first and no gentoype desig- 
nated. Japananus Ball in 1931 with hyalinus (Osborn) as genotype 
and Scaphytopius Ball in 1931 with elegans (Van Duzee) as geno- 
type. Among the subgenera of Scaphytojyius, Cloanthanus Ball was 
named in 1931 with angustatus (O.sborn) as genotype, Tutnous De- 
Long in 1943 ^^ith serrcllus DeLong as genotype and Vcrtaniis Hep- 
iier in 194G with ulcus as genotype. 

In 1910, E. P. Van Duzee published a revision of the genus 
Platyinetopius in America. He included twenty-eight species, sub- 
species and varieties found north of Mexico. 

In 1931, E. D. Ball described seven new genera — Japananus, 
Scaphytopius, Dcltopinus, Coni'olinus, Nasutoidcus, Platymoideus 
and Cloanthanus, in which he placed the species formerly considered 
in Platymetopius. However, my studies of the internal male 
genitalia showed definitely that these genera, as limited, did not 
satisfactorily show the proper relation of, or group the species. For 
example: castranus, pla(*ed in Convelinus, was more closely related 
to those speides in Nasutoideus; heldoranus, named in Nasutoideus, 
proved more like Platymoideus; dorsalis fitted into no genus as 
limited. Japananus and Scaphytopius are the two genera retained 
of those erected by Ball in 1931, with Cloanthanus retained as a sub-, 
genus. Scaphytopius (Scaphytopius) is retained to include elegans, 
ritanus and catalinus just as Ball did, plus huachucus, named later 
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by DeLong (1944). All the other species have been placed in 
Scaphytopius (Cioanthanus) with the exception of majestus, placed 
in Scaphytopius {Tumeus) Delong. 

Host plants are known for a great many of the species and this 
information is given for each individual species in the description. 
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TECHNIQUE OF STUDY 

Equipment Used: Dissecting microscope, for dissection and study 
of specimens; art gum erasers with a hole, one-sixteenth inch in 
diameter and one-half inch deep; at least two dissecting needles, 
one with the tip bent at a one-hundred degree angle; metal loop 
for transferring genitalia; a casserole for heating caustic potash or 
soda; a small glass container for distilled water; well slide for dis- 
section in glycerine; slides and cover slips for mounting; slide labels; 
specimen dissection labels; wax pencil for temporary labels on slide; 
small vials and corks for staining and placing unmounted genitalia 
on the same pin with the specimen; a bottle of diaphane for perma- 
nent slides; a silk or linen cloth for cleaning slides; tweezers for 
placing the coverslip on the slide; photographic equipment for 
making negative prints; photographic paper; eight by five inch 
cards; photographic mounting paper. 

Dissection of Male Genitalia: The head of the insect pin is in- 
serted into the hole in the art gum eraser so that the insect is up- 
side down with the dorsal part of the insect against the eraser. By 
using a dissecting needle, the entire abdomen is separated from the 
rest of the insect. The abdomen is transferred to the casserole of 
caustic potash or soda by a moistened metal loop, where it is boiled 
slowly for two to ten minutes. As the solution evaporates, distilled 
water and caustic solution are alternately added to retain about the 
same amount in the casserole. 
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UfiOn removal from tiie caustic solution, the abdomen is rinsed in 
distilled water and placed in a drop of ^ycerine on a slide, ready 
for dissection. The genital capsule is removed by holding the abdo- 
men with the bent needle in the left hand and using the other needle 
to pull the capsule loose at its point of attachment. The capsule is 
then placed so that the tip of the plates and pygofers are directed 
away from the dissector. 

In order to see the parts more easily, the pygofers are separated 
from the rest of the capsule. To do this the bent needle is placed 
along the anterior margin where the pygofer and plate join, holding 
this part against the slide while the straight needle is used to tear 
gently the connection between the two parts. The anal tube is held 
by the bent needle and tom out, care being taken that the aedeagus 
is not pulled off with it. In many species of Scaphytopiua, the 
aedeagus is more strongly attached to the base of the anal tube 
and pygofer lining than to the other genital parts. It has been 
foimd necessary to tear loose the inner lining of the pygofer with 
the aedeagus in order that the aedeagus remain with the other 
genital parts. This is done by holding the pygofer with the bent 
needle and gently tearing loose this lining, along with the connec- 
tives of the base of the aedeagus. This lining in then teased or 
cut away so as not to interfere with the genital parts. If possible, 
the other connective between the plate and pygofer is best left 
intact until the permanent slide is made. If no slide is desired, 
the opened capsule is put in a small vial with a drop of glycerine 
and the pin of the dissected specimen stuck through the cork so 
that the genitalia are on the same pin as the specimen from which 
it was taken. 

Staining: If slides are to be made, it is best to stain the parts. 
For this purpose a one and one-half percent aqueous mercurochrome 
solution is Used. The genitalia are rinsed in distilled water to re- 
move the glycerine and put in a small jug containing the stain. 
The jug is then put on the same pin as the dissected specimen as 
described above, so there will be no danger of confusion where sev- 
eral genitalia are being stained at the same time. The genitalia 
are left in the stain from one to twenty-four hours, depending on 
the darkness of the specimen and intensity of stain desired. 

Temjxyrary Slides: Whenever possible, permanent slides should 
be made, but in some cases it is necessary to make temporary slides 
BO that the genitalia may be placed on the same pin as the dis- 
sected insect after the genitalia have been studied or photographed. 

37-W08 
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In this case the genitalia are rinsed in water to remove all surplus 
stain and then mounted in glycerine. In most cases negative prints 
are made of the parts and the prints studied. The cover slip should 
not be left on the slide any longer than necessary, as this tends to 
flatten the parts. 

Permanent Slides: The genitalia are rinsed in distilled water to 
remove surplus stain and then pla*ced in a drop of glycerine on a 
slide (a well slide is best) and any surplus tissue is removed and 
the plates are separated so that the aedeagus may be seen between 
them. The genitalia are then put in clean water so that the glyc- 
erine is completely removed. A slide and cover slip are then cleaned 
so that no dirt or lint is present, especially if prints are to be made. 
A silk or linen cloth is best for this purpose. 

The genital parts are then placed in 95% alcohol for thirty sec- 
onds to one minute for dehydration. If left longer than this, the 
paraphyses, especially if coiled, tend to break near the base when 
the cover slip is put on, and the genitalia are flattened. A drop of 
diaphane is placed in the middle of the slide and the genital parts 
put in it with the metal loop. The dissecting needles are then 
used to separate the pygofer from the rest of the capsule and the 
parts are arranged as desired. The cover slip is then placed slowly 
on the diaphane so that no bubbles will be formed. This is best 
done with tweezers, one side of the cover slip being placed on the 
slide and the other side slowly lowered until the cover slip touches 
the diaphane. The cover slip is pressed down slowly and evenly 
until the parts are flattened. Not over forty-five seconds should 
be allowed from the time the diaphane is put on the slide until the 
cover slip is placed in position. The slide should remain in a hori- 
zontal position for several days — ^until the diaphane has completely 
dried. 

The slide is numbered and the insect given a corresponding num- 
ber. If the last ventral segment of the female is mounted, the same 
procedure is used and mounted on the same slide with a male of the 
same species. 

Photographing and Studying Oenitalia: In studying the male 
genitalia, negative prints are made and studied. This consists of 
directing a siorong li^^t through the elide, an objective and an ocular, 
onto sensitive paper, using a magnification of ninety times for the 
male genitalia and sixty times for the last ventral segment of the 
female. The prints, four by five inches for the males, half this size 
for the females, are then mounted, by using ifliotographio mounting 
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paper, on five by eight inch cards. These cards are given the same 
number as the slide and filed for study. In determining variation 
in a species, or differences in the genitalia of different species, these 
cards are of inestimable value. Any additional information regard- 
ing a specimen or species is written on the back side of the card. 
When specimens are determined, the species name is written on each 
card. 

Prints similar to those used for study were made for this publica- 
tion, but a dark amber filter was used to allow for a longer exposure, 
resulting in a clearer image. 

CHARACTERS USED IN CLASSIFICATION 

The characters used most in separating species were differences in 
the male genitalia — ^the paraphyses, aedeagus, and to a lesser de- 
gree, the valve, plates and pygofers. 

External structural features used were the length and shape of 
crown; length of pronotum at middle and behind eye in relation to 
width; length and shape of clypeus, shape of face in lateral view 
and arrangement of veins in forewing. The variation in color and 
color pattern was helpful, if accompanied by some structural 
difference. 

TERMINOLOGY 

The terminology used by P. W. Oman (1936) was followed in this 
paper. The crown is that part often termed "vertex” and is the dor- 
sal part of the head between the eyes; the median iutwre is the line 
down the center of the crown, terminating anteriorly in the “wedge" 
By length of crown is meant the length on median line and width 
between eyes is the shortest width between the eyes. Width of 
pronotum refers to the distance from one lateral margin to the other; 
length behind eyes refers to the distance from the most posterior 
portion of the eye to the margin of the pronotum directly posterior 
to it. The clypeus is that part sometimes termed the "frons,” length 
refers to the greatest length and vndth at ocelli refers to the shortest 
distance between the margins of the clypeus at ocelli. The “sharks- 
mouth” is the inverted V-shaped marking found near the base of 
clypeus in almost all species of Scaphytopius. The dypellus is the 
sclerite extending from the apex of clypeus to the external mouth- 
parts. Lorae are the small, circular sclerites on each side of cly- 
pellus. The genae refers to all the rest of the face. The forewing 
refers to the outer wing, often called the tegmina. The brachial 
cell is that cell in the corium bordering the claval vein. 
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In regard to the genitalia, Mr. R. E. Snodgrass was consulted as 
to the names of the various parts. The copulatory organ is termed 
aedeagus; processes of the aedeagus, the genital paraphyses; the 
parameres, the styles; the ventral plate of the male, the valve; the 
ventral apical processes, the plates; and the apical dorsal processes, 
the py gofers. 

SYNOPSIS OF TRI^E SCAPHYTOPINI 

Crown relatively flat with anterior margin distinct; pronotum con- 
vex anteriorly and concave posteriorly; forewing with distinct ap- 
pendix and either one or two cross-veins; clypeus broadest along 
posterior margin, sinuate or straight at antennae; clypellus usually 
broadest near apex; genae expanded and extending behind eyes, 
visible from above; ocelli on margin of crown, near eyes. 

KEY TO GENERA OF TRIBE SCAPHYTOPINI 

1. Crown with shortest width between eyes greater than length at middle; lateral 

margin of genae with small concavity b«ieath iQre Platym£topiu» Bvrmi^ter, page 420 

Crown as long as or longer at middle than shortest width between eyes 2 

2. (1) Only one cross-vein in costal cell; claval veins imited at middle, 

Japananu8 Ball, page 428 

More than one cross-vein in costal cell or claval veins not united at middle, 

ScaphytopiUM Ball, page 426 

SYNOPSIS OF GENUS PLATYMETOPIUS BURMEISTER 

Jassm subgenus Platymetopius Burmeister, Genera insectorum 
iconibus illustravit et descripsit. 1: pi. 14, subgenus 4, 1838. 

The original reference to the genus Platymetopius is as follows: 

^'Subgenus 4, Platymetopius 
“37. J. rostratus Herr, Schaeff. Fn 122. 2. 

“38. J. vittatus Fabr, Germ, C. undata Pz, Fn, Germ, C, flammigera de 
ViU, Eni, (tab. rostra fig. 4 caput cum pronoto et scutello, fig. 5 caput 
infra.) 

Spec, complures, huic subgeneri adscriptae, in Mus. German Halae 
asservantur, quarum nomina haec: 

J. impluviatus Germ,, e Pennsylvania 
J. meta Germ,, e Pennsylvania 
J. costalis Germ,, Brasilia.’’ 

The generic name attained nomenclatorial status in the above in- 
dicated publication by virtue of the inclusion of the previously de- 
scribed species. The first designation of a type species apears to 
have been by Van Duzee (Ent, Soc. Amer. Ann. 3: 214, 1910), who 
designated Jassus rostratus Herrich-Schaffer, 1834, as type. 

Additional data relative to American species are as follows: 
Crown much wider than length at middle, anterior margin rounded 
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to a bluntly pointed apex; pronotum almoet parallel margined on 
median half; forewing with numerous veins to costa; clypeus almost 
as broad between ocelli as median length and over three times as 
wide at base as at apex, sinuate at antennal sockets; clypellus more 
than one-third as long as clypeus, only slightly broadest at apex and 
barely reaching genae; lateral margin with small concavity beneath 
eye; relatively deep pit from antennal socket to ventral margin of 
eye; face convex in lateral view. 

KEY TO SPEOES OF PLATYMETOPIUS BUBMEISTER 

1. Forewing fulvous to brown with milky spots 1. vitellinui (Fitch), page 421 

Forewing green with thin brown area along mesal margin. . .2. p<illiolatu» (Ball), page 422 

1. Platymetopius vitellmus (Fitch) 

Acocephalua vitellinua, Fitch, Asa, Catalogue with references and descriptions of the in- 
sects collected and arranged for the State Cabinet on Natural History — Ann. R^ort State 
Cabinet Nat. Hist, of N. Y., IV: p. 67, 1861. 

Resembling 'palliolatus but with shorter, yellow crown and brown- 
ish forewings. Length : female j 6 mm., male 5 mm. 

Color: Crown and face ivory to yellow and without darker mark- 
ings. Pronotum brown, yellowish along anterior margin, indica- 
tions of three pale vittae, one on median line and another on each 
side. Scutellum about same color as crown, with a large orange 
to brown spot near each basal comer. Forewing pale hyaline amber 
with darker clouded areas in clavus and an irregular, oblique, 
clouded vitta from apex of clavus to costal margin ; veins light. 

Structural Characteristics: Crown about half as long at middle as 
width between eyes, only slightly longer at middle than next eyes; 
shallow transverse furrow near rounded anterior margin. Pronotum 
almost twice length of crown, slightly more than twice as wide as 
length at middle. Clypeus only slightly longer than width at ocelli, 
distinctly sinuate at antennae. Clypellus relatively broad and only 
slightly enlarged near apex. Lateral margins of genae concave near 
eye, convex on apical two-thirds. Face in lateral view distinctly 
convex, except for slight arcuate concavity joining antennal sockets. 
Forewing with four or five recurved veins to costa. 

Genitalia: Valve triangular, about one and one-half times as wide 
as length at middle, posterior margin slightly convex on each side 
of a rounded apex. Aedeagus in ventral view broadest at base, 
narrowest on apical third; two pairs of lateral processes, one pair 
from near base extending beyond apex of shaft, and another pair 
at apex about two-fifths length of shaft. Styles less than one and 
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one-balf times as long as basal width, apical half slender and almost 
parallel margined. Pygofer roughly triangular, with hook somewhat 
falcate and sharply pointed. 

Last ventral segment of female about twice as wide as length 
at middle, lateral margins convex, posterior margin with a large, 
rounded lobe on each side of a small median lobe which may or 
may not be notched at middle. 

Types: Holotype , No. 762, allotype $ , No. 763, in the New 
York State Museum, Albany, N. Y. 

Material Examined: (British Columbia) Hope, Merritt, Vernon. 
(Manitoba) Russell, Birch River, Keld, Mafeking, Hartney. (On- 
tario) Toronto. (Montana) Missoula, Bozeman. (Utah) Barclay. 
(Colorado) Pagosa Springs, North Peak, Dutch Gap, Ft. Collins. 
(North Dakota) Tarkio, Hamar. (Minnesota) Two Harbors. (Wis- 
consin) Rib Mt. State Park. (Michigan) Cheboygan Co., Douglas 
Lake, Clare Co. (New Hampshire) Bretton Woods, Center Harbor, 
Notchland. (Tennessee) Clarksville. 

Host Plants: Ball (1932) writes “The writer has reported this 
species as curling and reddening the leaves of roses. Later at Woods 
Hole it was found curling and coloring the leaves of blackberry 
and dewberry.” Lowry (1933) gives grasses, sedges and shrubs in 
collection data regarding this species. 

Comparative Notes: This species has a wide range but shows 
little variation except that the specimens from Tennessee were 
slightly larger. 

2. Platymetopius palliolatus (Ball) 

Butettix pallwIatuM, Ball, E. D., Can. Ent., XXXIV: p. 18, 1902. 

Resembling viteUinus but green with brown pronotum, scutellum 
and area along clavus. Length: female 5.5 mm., male 5 mm. 

Color: Crown green and without markings. Pronotum dark red- 
dish-brown, a pair of irregular broad orange vittae on disc and ex- 
treme lateral margin white. Scutellum about same color as prono- 
tum, indication of two oblique light vittae near disc. Face greenish- 
yellow without definite markings. Forewing hyaline green except 
for white-margined, narrow brown area from near base of wing, 
along scutellar and sutural margin to apex of wing; two or three 
white aeroles in clavus and a like number in apical cells. 

Structural Characteristics: Crown about two-thirds as long as 
width between eyes, slightly more pointed than in viteUmus, with 
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transverse furrow indistinct or absent. Pronotum slightly longer 
than crown, about twice as wide as length at middle. Clypeus only 
slightly longer than width at ocelli, sinuate at antennae. Clypellus 
relatively stout and somewhat enlarged near apex. Face distinctly 
convex in lateral view. Forewing with three or four recurved veins 
to costa, especially near apex. 

Genitalia: Valve almost twice as wide as length at middle, pos- 
terior margin almost straight on each side of a bluntly pointed 
apex. Plates long and slender. Aedeagus in lateral view short, 
broadest at base, almost parallel-margined on apical two-thirds with 
a pair of short, slender apical processes. Styles short, less than 
twice as long as basal width, slightly sinuate on basal third, with 
short, rounded apical process. 

Last ventral segment of female somewhat converging on lateral 
margins; posterior margin almost straight except for median lobe 
notched at middle. 

Types: Lectotype g , *Tex. Collection C. V. Riley collected by 
Belfrage, in the National Museum, Washington, D. C., allotype $ 
and 45 $ parallotypes, Seymore, Texas, June 30, 1936, R. H. 
Beamer, in the Snow Entomological Collections, here designated. 
Additional $ parallotypes from Texas as follows: 1, Palo Pinto 
Co., July 14, 1928, R. H. Beamer; 1, San Saba Camp, July 1, 1936, 
R. H. Beamer; 1, Loyal Valley, July 2, 1936, R. H. Beamer; 2, 
Castroville, July 5, 1936, R. H. Beamer; 1, San Antonio, July 4, 
1936, R. H. Beamer; 1, Seguin, June 26, 1938, R. H. Beamer; 3, 
Concan, July 6, 1936, R. H. Beamer. 

Host Plants: Fletcher (1930) writes regarding this species, ‘'on 
wild sunflower at Dallas.” 

Comparative Notes: This species is easily recognized by its dis- 
tinctive color markings and is evidently restricted to Texas. 

SYNOPSIS OF GENUS JAPANANUS BALL 

JctponontUf Bftlli E E ^ Csn. E!nt.| LXIII* p. 218. 1981. 

The original description of Japananns is as follows: 

“Resembling Platymetopius (sens, strict.) in the narrow head the 
single cross nervure and the lack of vermiculations but also lacking 
the supernumerary costal veinlets of that genus. 

“A narrow headed form with a long acute vertex in the female, a 
short and but slightly acute one in the male, a broad pronotum 
strongly constricted and advanced between the eyes, a large 
scutelliun, broad elytra with simple venation and no reticulations. 
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a single cross nervure between the sectors. Three large cells occupy 
the apical portion of the elytra, the first apical forming a long nar*- 
row cell against the costa bounded by two short veinlets at right 
angles to costa. The posterior veinlet is in line with the apex of 
the outer anteapical, the second apical therefore triangular as in the 
fifth. Face in profile acutely angled with vertex, front narrow, in 
the female, produced in a triangle with the vertex. A hairlike dark 
line just beneath the margin. 

“Type of the genus, Platymetopius hyalinua Osb. 

“This introduced species has no close relationships with any other 
North American form and while lacking the second sector it does 
not belong in Platymetopius proper nor even close to that group as 
indicated by the widely different head characters and genital pat- 
terns. 

“The remainder of the American groups agree in possessing the 
narrow head with the pronotum narrowed between the eyes, the 
second cross nervime, a large number of reflexed veinlets to costa, 
the white triangle or “Sharksmouth^* marking on the front and more 
or less of reticulations and vermiculations. None of these groui>s 
are represented in the European fauna as far as known.'^ 

Additional data regarding Japananus is as follows: Crown flat, 
sharply pointed, longer than shortest width between eyes, median 
suture and wedge distinct; pronotum very convex on anterior mar- 
gin, much wider at middle than behind eyes; forewing with claval 
veins joined near middle, only two veins to costa and one cross-vein 
in discal cell; clypeus long and slender, lateral margins hardly 
sinuate at antennae ; clypellus over one-third length of clypeus, en- 
larged near apex, reaching slightly beyond genae. Shallow concavity 
on genae from antennae to ventral part of eye. 

3. Japananus hyalinus (Osborn) 

Platymetopiut hyalinu9, Osborn, Ent. News, XI, p. 501, 1000. 

Platymetopiui einetut, Matsumura, Jour. Tohoku Imperial Univ. College of Agri., V : p. 215, 
1914. 

Yellow to greenish, sharply pointed crown, resembling no other 
species in the group. Length: female 5.5 mm., male 4.5 mm. 

Color: Crowp pale green to grennish-brown along margin, be- 
coming darker on disc; apical wedge light. Pronotum mottled 
dark gray in male, dark green in female, darkest on disc. Scutellum 
slightly lighter than pronotum with dark markings, if present, ir- 
regular in shape. Face pale fulvous fading to gray on lateral margin 
of genae in male, greenish-yellow in female; irregular dark line just 
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below base, connecting ocelli. Forewings pale greenish hyaline (al- 
most colorless in male), with following dark markings: four or 
five lines or dots near middle and a mark in apex of clavus; cross 
vein on anterior margin of discal cell; area where apical and ante- 
apical cells join; and a dot on costa opposite apex of clavus. 

Structural Characteristics: Crown about one and one-third times 
as long as width between eyes in male, twice as long as width 
between eyes in female, almost straight on each side of a sharply 
pointed apex; concavity on disc; distinct wedge. Pronotum about 
as long as crown in male ; two- thirds length of crown in female, two 
and one-third times as wide as length at middle and five times 
length behind eyes, extending beyond eye on each side, posterior 
margin with shallow notch at middle. Clypeus about twice as long 
as width at ocelli, not sinuate at antennae. Clypellus large, enlarged 
near apex. Face in lateral view slightly convex in male, concave 
between anterior margin of eyes in female. Forewing with the two 
claval veins united except at ends and only one cross vein to costa. 

Genitalia: Genital parts long and slender. Valve triangular, 
about twice as wide as length at middle. Shaft of aedeagus short, 
base long and with a pair of slender processes, each bifid on outer 
fifth, one part straight the other acutely recurved at base and re- 
curved again on apical two-thirds. Plates with a parallel-margined 
apical process longer than remainder of plate. Styles long, broadest 
near basal third, slightly lobed on outer margin before blunt out- 
ward-projecting apical process. 

Last ventral segment of female slightly longer than greatest width, 
latero-posterior margin convex on basal third, broadly concave on 
each side of a long median lobe on apical two-thirds. 

Types: Lectotype $ , lectoallotype ? , Washington, D. C., 1897, 
J. S. Hine, here designated, in the Osborn Collection, Ohio State Uni- 
versity, Columbus, Ohio. 

Material Studied: (Connecticut) New Haven. (New Jersey) 
South Orange, Springfield. (D. C.) Washington. (Virginia) Falls 
Church, Dismal Swamp, Arlington. (Tennessee) Clarksville. (Ohio) 
Barberton. (Oregon) Portland. 

Host Plants: Ball (1932) writes ‘‘—feeds both as nymphs and 
adults, on the Japanese maple.^' DeLong (1923) writes “apparently 
an imported species occurring on Japanese and sugar maples, and 
perhaps other species of the same group.” 

Comparative Notes: Evidently this easily recognised, introduced 
species is fairly well distributed in many parts of the United States* 
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SYNOPSIS OF GENUS SCAPHYTOPIUS BALL 

Seophytopiut, Ball, EL D., Oul Ent., LXni: p. S18, 1981, 

The original description of Scaphytopius is as follows: 
''Resembling Platymetojnm as formerly recognized but lacking 
most of the vermiculations. Allied to Scaphoidew Van Duzee, rel- 
atively short and stout species with two cross nervures, niimerous 
oblique veinlets to costa and about fhree or four lines on face paral- 
leling the vertex margins. 

"Vertex rather broad and flat, slightly acutely angled and nearly 
the same length in both sexes — eyes large oblique and enclosing one- 
half of the pronotum. Face convex, the profile straight and acutely 
angled with vertex. Front narrow and almost parallel margined 
below antennae. The ‘shark’s mouth’ markings and the vertex 
margin both narrowly edged with black, often a line between these. 
Pronotum much broader than head, the anterior half constricted by 
the oblique eyes. Elytra as in Scaphoid&m except for two cross 
nervures, the venation regular and strongly emphasized on posterior 
half. 

“Type of the genus, Platymetopiw elegans Van Duzee.” 
Additional characteristics of the genus are as follows: Crown 
pointed, longer at middle than shortest width between eyes ; prono- 
tum much 'longer at middle than behind eyes, shortest on lateral 
margins; forewing with several veins to costa and either one or two 
veins in discal cell; clypeus narrow, usually slightly sinuate at 
antennae, broadest at ocelli; clypellus broadest near apex, extend- 
ing to or beyond margin of genae. 

KEY TO SUBOENEBA OF SCAPHYTOPIUS BALL 

1. Broad, irregular, whitish, sunken band near apex of crown; sharp caxina on basal 

half of clsTPeus Vertanut Hepner, page 427 

No band nor canna as described above. S 

2. (1) Crown fulvous without distinct dark markings, with light markings on disc 
consisting of a long light vitta on each side of median suture posterior to hght 
wedge; distinctly convex on each side of an acutriy an^^ed apex. Clypeus uni- 
form brown to black with distinct white line along postenor margin between 
ocelli and thin sharksmouth reachmg to or almost to margin of clypeus, 

rumaut DeLong, page 428 

Oown and clsrpeus not as above 8 

8. (2) Clypellus with apical fourth reachmg beyond normal curve of genae, 

Scaphytoptw Ball, page 482 

QypeUua with less than apical fourth reachmg beyond normal curve of genae, 

Cloanthanu$ Ball, page 480 
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SYNOPSIS OP SUBGENUS VERTANUS HEPNER 

Hepnor, L. W., J. Kaiis. Ent. Soc.. p. 87. 1848. 

Crown broadly convex on each side of a sharp apex, irregular, 
sunken, unmarked band before eyes; forewings broad with wide 
costal cell and several strongly recurved veins to costa; clypeus 
long, much wider on basal third with a thin median carina on basal 
half, strongly sinuate at antennae; clypellus slender, slightly en- 
larged near apex and extending beyond normal curve of genae; 
lorae oval; lateral margins of genae convex, small pit at base of 
antennae. 

Type of subgenus — ScaphytopiuB (Vertarms) vlcus Hepner. 

4. Scaphytapius (Vertarms) ulcus Hepner 

Seaphptopiua (Vertantu) ulcu», Hepner. Jour. Kane. Ent. Soc . XIX, p. 87. 1946. 

A striking species unlike any other north of Mexico, with broad 
colorless band on crown and sharply carinate clypeus. Length: 
female 5.2 mm., male 5 mm. 

Color: Crown with apical fifth mottled brown to fuscous, ex- 
cepting wedge; broad irregular, colorless band across crown on 
apical third, remainder with vittae as follows: ivory along outer 
margin, broad brown, fuscous-margined vitta just inside this, with 
narrow ivory, fuscous and white lines in that order before thin 
fuscous line on each side of median suture; slightly lighter in fe- 
male. Pronotum with broad light and dark alternating vittae, the 
light ones lined with fuscous. Scutellum about same color as 
pronotiun. Clypeus mottled brown and yellow on apical half, basal 
half brown on lateral margins, remainder black except white 
sharksmouth and irregular oblique broad white vittae from near 
sharksmouth to basal margin. Remainder of face mottled brown 
and yellow except for white vitta behind eye and dot near ocellus 
and antenna. Forewing semihyaline yellow, at least on disc of 
clavus, in apical cells, and along some of veins; remainder semi- 
hyaline white or colorless, excepting black clouded areas in clavus 
and especially in discal and anteapical cells, one conspicuous mark 
through outer anteapical to costal margin; distinct hyaline spot in 
posterior end on middle and outer anteapicals. 

Structural Characteriitics: Crown slightly over twice as long as 
width between eyes, anterior margin strongly convex on each side 
of a sharply pointed apex; concave on disc. Pronotum slightly over 
half as inng as crown, two and one-fourth times as wide as lengtii 
at middle, and three and one-half times length behind eyes, broadly 
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concave on posterior margin. Clypeus about two and one-fourth 
times as long as width at antennae, sharp median carina on apical 
half and rather strong concavity on each side, lateral margins 
sinuate at antennae. Clypellus relatively stout, enlarged at apex. 
Face in lateral view strongly concave. Forewing with several vein- 
like marks in brachial cell, sometimes extra veins on clavus and 
six or seven strongly reflexed veins* to costa. 

Genitalia: Valve triangular, about two-thirds as long as greatest 
width, posterior margin slightly concave on each side of a sharply 
pointed apex. Aedeagus large, basal portion roughly cone shaped 
with a large “U”-shaped apical portion about as long as base but 
about twice as wide. Plates short and truncate. Styles projecting 
mesally, about twice as long as basal width, large lobe on outer 
margin just before short, blunt, outward-projecting apical process. 

Last ventral segment of female convex and converging on lateral 
margins; posterior margin with a distinct, blunt lobe on each side 
of a small median notch. 

Types: Holotype $ , allotype $ and 2 pairs of paratypes, 
Hidalgo, Texas, Dec. 28, 1945, R. H. Beamer, in the Snow Entomo- 
logical Collections. Additional paratypes as follows: 5 J J , 
2 (j , Brownsville, Texas, June 29, 1938, 1 pair, July 3 , 1988, R. 
H. Beamer J 1 5 , Brownsville, Texas, May 25, 1939, D. J. and J. N. 
Knull; 1 pair, Progresso, Texas, July 1 , 1938, R. H. Beamer; 1 , 

Taxco, Mexico, Aug. 22 , 1936, W. E. Stone; 1 $ , Mexico, April 10 , 
1939. 

Host Plants: The specimen labelled “Mexico” was collected from 
cantaloupe. 

Comparative Notes: The white band on crown and carina on 
clypeus easily separates this species from any other. There is 
evidently much variation in the length of the crown as one of the 
specimens from Mexico had a longer crown and the other a shorter 
one than the type, but the internal genitalia proved to be the same. 

SYNOPSIS OF SUBGENUS TUMEUS DELONG 

Ttmeui, Di^ng, D. M., Bull. Brook. Ent. Soc , p. 108, 1948. 

The original description of the subgenus is as follows: 

“Related to Cloanthanvs but with a flat, more broadened and 
bluntly angled vertex with the sides convexly rounded to form a nar- 
row, rounded tip. The face is broader than in Cloanthanus, but the 
angled line just beneath the apex of vertex resembles the markings 
of that genus. The venation is similar in type to Cloanthanus, the 
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coastal veinlets are of the same type and the first anteapical cell is 
usually decidedly shorter than the second anteapical cell. Genotype 
Tvmem aerreUits n. sp.” 

Additional characteristics regarding the subgenus are as follows: 
Crown broad, anterior margin convex on each side of a sharply 
pointed apex, markings consisting of a light vitta on each side of 
median suture from base to wedge; light vitta on pronotum very 
faint or absent; forewings relatively long and slender, outer ante- 
apical short, central anteapical narrowed near apex; clypeus dark, 
without dots, a light line along basal margin joining ocelli and a 
long slender sharksmouth; slightly sinuate at antennae; clypellus 
slightly enlarged near apex, barely reaching to normal curve of 
genae. 

KEY TO SPBCI3SS OF SCAPHYTOPIUS (TUMBU8) DiLONQ 

1. Prons moatly black: California 6. majettui (BaU), page i29 

From brown: Texas texanut DeLong» page 481 

5. Scaphytopius (Tumeus) majestm (Ball) 

PUUymetopiiu majettut. Ball, E. D., Bnt. News, XX: p. 164, 1908. 

Resembling Scaphytopius elegans somewhat but without the broad 
dorsal yellow stripe, with crown much broader and with anterior 
margin distinctly convex on each side of pointed apex. Length: 
female 5 mm., male 4.5 mm. 

Color: Crown yellow and orange with a broad, light vitta on each 
side of median suture on basal four-fifths, light wedge on apical 
fifth. Pronotum usually darker than crown, lightest along anterior 
margin. Scutellum about same color as crown. Clypeus with nar- 
row light band along base between eyes and a long, light sharks- 
mouth; remainder dark chocolate brown, except for lighter brown 
area between sharksmouth and basal margin. Genae lighter than 
clypeus. Clypellus and lorae either color of clypeus or genae, or 
varying between the two colors; light vitta behind eye and dots 
before eye usually present. Forewing semihyaline brown to fuscous, 
lightest on clavus and costa, darkest on outer anteapical cell and 
apex of corium and clavus. 

Structural Characteristics: Crown about twice as long as width 
between eyes, anterior margin definitely and broadly convex on each 
side of a pointed apex. Pronotum half as long as crown in female, 
proportionately longer in male, about two and one-half times as 
wide as length at middle and three and one-half times length behind 
eye; posterior margin convex behind outer marg^ of eye, concave 
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At middle with a small median notch. Clypeus about twice as long 
as width at ocelli, lateral margin sinuate at antennae. Cl3rpeIIus 
much larger near apex. Face in lateral view definitely concave. 
Forewing with six or seven recurved veins to costa. 

OenUalia: Valve almost as long as greatest width, posterior 
margin rounded, anterior margin wij^h relatively long lobe on median 
two-fifths. Single paraphysis, “hinged” on basal third, bifid on 
outer third, each branch of which is bifid, with the outer branch 
longer than the inner. Aedeagus very short and broad, resembling a 
ring. Styles slightly more than twice as long as basal width, slightly 
sinuate near middle, small lobe on outer margin before curved, out- 
ward-projecting apical process. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margin straight near base, convergant on apical 
three-fifths; posterior margin straight except for median lobe with 
a notch at middle. 

Types: Holotype ^ , Pasadena, California, June 17, 1908, in the 
National Museum, Washington, D. C. Allotype $ and 7 $ paral- 
lotypes, Miramar, Calif , July 28, 1938, R. H. Beamer, in the Snow 
Entomological Collections. Additional $ parallotypes from Cali- 
fornia as follows: 6, Irvine Park, Aug. 4, 1939, R. H. Beamer; 1, 
Boulevard, July 26, 1938, R. H. Beamer; 1, San Antonio Canyon, 
Aug. 4, 1938, R. H. Beamer; 1, San Antonio Canyon, Aug. 4, 1938, 
R. I. Sailer; 2, Mt. Tamalpais, Aug 15, 1938, R. H. Beamer; 5, La 
Jolla, July 13, 1941, R. H. Beamer; 1, Arroyo Seco River, Aug. 8, 
1938, R. H. Beamer; 3, Mint Canyon, July 6, 1933, R. H. Beamer; 
2, San Diego, Aug. 7, 1935, 1, Dec. 24, 1941, R. H. Beamer; 1, 
Nipomo, July 24, 1935, R. H. Beamer. 

Host Plants: Ball (1932) writes “ — taken in June by the writer 
on a tall Rhiu growing in isolated clmnps at Pasadena.” Specimens 
collected on Photinia wrbuixfolia at Mt. Tamalpais, California, and 
on Rhm integrifolia at Miramar, California, were eynmitiftH 
Comparative Notes: This dark, slender species can hardly be 
confused with any other species m California, and the malA ganHalia 
is distinctly different from any other, with the single, twice bifid 
paraphysis. 
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Scaphytopim (Tumeua) texamm DeLong 

Tumtu$ tnanm, DeLeag, D. M., BulL Brook. Ifat. Soo., XXXVni: p. 170 , 1940 . 

Resembles majestus somewhat, but with shorter crown and light 
brown dorsum. Length: female 5 mm., male 4,5 mm. 

Color: Crown pale greenish-fulvous, thin dark line along anterior 
margin, pale vitta on each side of median suture on basal three- 
fourths, median vitta on apical fourth ; pale areas bordered by dark. 
Pronotum darker than crown, lightest on anterior and lateral mar- 
gins, usually some vermiculations on disc; vifctae sometimes evident 
on lateral margins. Scutellum about same color as crown, light in 
each basal comer and an irregular, slightly oblique line from lateral 
margin to anterior margin, usually fuscous lined. Face chocolate 
brown excepting light markings as follows: thin line along anterior 
margin, long sharksmouth, three or four pairs of short, oblique lines 
on disc of clypeus, line behind eye and a dot before eye. Forewing 
semihyaline greenish-fulvous, large milky aeroles in clavus, 
anteapical and apical cells, most cells in corium, except middle apical 
cell, with large hyaline area, dark vermiculations throughout; veins 
light except on apex and costal margin. 

Structural Characteristics: Crown one and two-thirds times as 
long as width between eyes in male, slightly longer in female, an- 
terior margin slightly convex on each side of blimtly pointed apex 
in male, more strongly convex in female. Pronotum about three- 
fifths length of crown in male, relatively shorter in female, two and 
one-half times as wide as length at middle and four times length 
behind eyes, posterior margin only slightly concave. Clypeus about 
twice as long as width at ocelli, lateral margins constricted at an- 
tennae, shallow concavity along sharksmouth. Clypellus stout and 
enlarged near apex. Face in lateral view concave between anterior 
margin of eyes, especially in female. Forewing with numerous vein- 
like marks in brachial cell and about seven recurved veins to costa. 

Genitalia: Valve about four-fifths as long as greatest width, 
posterior margin convex on each side of a bluntly pointed apex; 
anterior margin with short, broad median lobe. Plates short but 
sharply pointed. Paraphysis single, bulblike at base with a slender 
hairlike apical part Aedeagus attached to base of paraphysis; 
shaft in lateral view, straight, narrowing to apex with a pair of short, 
slender apical processes. Styles slightly more than twice as long as 
width, outer margin with pointed lobe before long, slender, 
curved process on apical half. 
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Last ventral segment of female almost twice as wide as length at 
middle, lateral margins straight, posterior margin convergant to a 
median lobe with a small notch at middle. 

Types: Holotype $ , allot 3 rpe $ , Brownsville, Texas, May 8, 
1935, J. N. Knull, in the DeLong Collection, Ohio State University, 
Columbus, Ohio. 

Material Studied: (Texas) Concan, Progresso, Brownsville. 

Host Plants: The host plant is not known. 

Comparative Notes: This species is easily recognized in southern 
Texas by the clouded dark face and distinctive crown. 

SYNOPSIS OF SUBGENUS SCAPHYTOPIUS BALL 

Scaphytopiui, Ball, E. D., Can. Ent., LXIII: p. 218, 1081. 

For original description of subgenus, see description of genus 
Scaphytopius. 

Additional characteristics of the subgenus are as follows; Crown 
straight to slightly convex on each side of apex, markings light, but 
sometimes lined with dark; pronotum with vittae absent or indistinct 
on disc; forewing with several recxirved veins to costa; clypeus sin- 
uate at antennae, light sharksmouth near posterior margin between 
eyes typically present; clypellus relatively long with apical fourth 
extending beyond normal curve of gcnae ; loral margins oval ; genae 
with shallow pits for antennae. 

KEY TO SPEaES OF SCAPHYTOPIUS (SCAPHYTOPIUS) BALL 

1. Color hyaline brown except for wide yellowish area covering crown, middle half 
of pronotum, all of scutellum and mesal roargm of clavus, 

7. elegant (Van Dusee), page 482 

Markings different than above 2 

8. (1) Face unicolor; last ventral segment of female not split on postenor margm; 

male paraphysis roughly "T”>shaped 8. ntanue Ball, page 484 

Frons usually darker than rest of face; last ventral segment of female split on 

posterior margm; male paraphysis not ''T^’-shaped 8 

8. (2) Paraphysis of male and last ventral segment of female split to near base, 

9. catalinxu (Ball), page 486 

Paraphysis of male and last ventral segment of female splH only partly to bMe, 

10. huachucui (DeLong), page 487 

7. Scaphytopius (Scaphytopius) elegans (Van Duzee) 

Plotymatopiut dggant. Van Duiee, B. P., Ent. Amer., VI: p. 94, 1890. 

Soaphytapiiu fioridanut. Ball, B. D., Gan. Ent., LXIII: p. 220, 1981. 

Seaphytapiut elegant var. glennanut. Ball, E. D., Can. Ent., LXIII : p. 220, 1981. 

Seaphytopiue /hridant var. roteut. Ball, E. D., Can. Ent., LXIII: p. 221, 1981. 

Resembling ritanus but more slender, with longer crown, and fore- 
wings unclouded on corium except for apical cells. Length: female 
5 mm., male 4.7 mm. 
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Color: CroMm white to yellow with brown markings as follows: 
broad “Y”-shaped mark before each eye and a thin line on each 
side of median suture on apical two thirds. Pronotum yellow on 
disc, brown on each side, excepting one or two light vittae near 
lateral margin. Scutellum yellow. Face yellow, excepting fuscous- 
bordered broad sharksmouth, a line along basal margin between 
ocelli, and in darkly marked specimens a vitta behind eye and 
shorter one near ocellus. Forewing hyaline except for opaque yellow 
area in clavus and smaller, lighter area in apical cells; veins con- 
colorous in clavus, dark brown to fuscous in corium. 

Structural Characteristics: Crown one and one-half times as long 
as width between eyes in male, slightly longer in female, anterior 
margin straight to slightly convex on each side of a sharp apex; 
wedge atiout two-fifths length of crown. Pronotum almost as long 
as crown, slightly more than twice as wide as length at middle, and 
four times length behind eye; posterior margin slightly concave. 
Clypeus slightly more than twice as long as width at ocelli, some- 
what sinuate at antennae. Clypellus long and slender and about 
one and one-half times as wide near apex as narrowest point. Face 
in lateral view straight to slightly concave between anterior margin 
of eyes. Forewing with about eight recinved veins to costa and 
claval veins sometimes joined near middle. 

Genitalia: Valve about two-thirds as long as greatest width, 
posterior margin bell-shaped, anterior mar^n with broad, short 
median lobe. Paraphysis “T”-shaped, broadest near base, apical, 
laterally-projecting processes sharp at apex, and with tiny teeth 
along the edges. Aedeagus small, about as wide as greatest width, 
notched at middle of flattened apical margin. Plates short and 
bluntly pointed. Styles about three times as long as hasal width, 
sinuate on basal third, large lobe on outer margin on median third 
and bluntly pointed process on apical third. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margins straight and converging, posterior margin 
slightly convex. 

Types: Holotype ? , “California, Coquillet,” in the Iowa State 
College collection, Ames, Iowa. Allotype $ and one parallotype 

S , Idyllwild, California, Aug. 3, 1936, R. H. Reamer, here desig- 
nated, in Snow Entomolo^cal Collections. Additional $ paral- 
lotypes from California as follows: 1, San Margarets, Aug. 6, 1912, 
E. D. Ball; 1, Dulaura, Aug. 9, 1935, R. H. Reamer; 1, Lompoc, Aug. 

23-6002 
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7, 1988, R. 1. Sailer; 2, Santa Rosa, Aug. 16, 1938, R. H. Beraur; 1, 
Campo, Aug. 10, 1935, R. H. Beamer; 1, Pine Valley, July 27, IS^, 
R. H. Beamer; 11, La Jolla, July 13, 1941, R. H. Beamer; 2, Escon- 
dido, July 15, 1941, R. H. Beamer. 

Additional Material Stiidied: (Arieona) Arivaca, Oak Creek Can- 
yon, Chiricahua Mts., Yamell, Jerome and Ruby. (Utah) Pintura 
and Zion National Park. (New Mexico) Silver City. (Texas) 
Sutton Co. (Florida) Sanford, La Belle, Old Town, Ocala and 
Yankeetown. 

In addition to the types listed above, the following paratypes 
were on hand for study: 1 ? floridanus, Sanford, Florida, July 22, 
1926, E. D. Ball, and a pair of glennantts, Yamell Hts., Aug. 20, 
1929, and Oct. 8, 1929, E. D. Ball. 

Host Plants: Ball (1932) writes "Scaphytoims degans Van 
Duzee is a Pacific coast form which the writer has found feeding 
exclusively on the live oaks of that region. Var. glennanw Ball was 
found by the writer throughout southern Arizona feeding, both 
n]rmphs and adults, on the different live oaks, especially Q. tudmdla 
and oblongifoUa, 

“8. floridanus Ball with its var. roseus Ball are strictly confined 
to the tmder side of the live oak (Q. virginiana) in the Florida 
region. The margins of the leaves are revolute and fivmish a fine 
hiding place for the young nymphs.” 

Comparative Notes: 8. elegans was named from California, darker 
specimens from Arizona were named the variety glermanus and 
lighter specimens from Florida named floridanus. There are inter- 
mediate forms both in color and distribution, specimens having been 
studied from New Mexico, Texas and Mexico. Specimens collected 
in Florida in the winter are often as dark as the typical California 
specimens. The variety roseus is a reddish form, evidently speci- 
mens in whidi the yellow color is replaced by red, a rather com- 
mon occurrance in other species of the group. 

The broad, yellow vitta on dorsum readily separates this species 
fr(nn any other in the genus. 

8. 8caphytopm {8caphytopiu8) ritanus Bail 

Seaphi/topiim rUmum, Ball, IB. Oul Ikit., LXUI: p. SSI, iStl. 

Resembling elegane but broader, with shorter crown, and wiiJi 
ihore clouded area on corium. Length: female 5 mm., male 5 mm. 

Color: Crown yellow to orange, a thin, wavy brown line along 
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aittenor margin; wedge, long vitta on each side of ine(fian suture 
and small irregular area inside each eye, lighter. Fronotum about 
same color as crown, often gray on disc and broad, irregular vitta 
formed by absence of pigment. Scutellum about same color as 
crown, usually somewhat darker just inside each basal angle. 
Clypeus reddish-fulvous, thin black line along base between ocelli; 
sharksmouth and three or four pairs of short, oblique lines beneath, 
light. Remainder of face about same color as clypeus, sometimes 
darkest on lateral margins, white spot near each ocellus and an- 
tenna and sometimes vitta behind eye. Forewing hyaline to semi- 
hyaline brown, light band before apex of clavus extending across 
anterior ends of anteapical cells to costa and another light band 
just before apex. These light bands may be white or devoid of 
color. Veins light brown anteriorly, becoming dark on costa and 
at apex. 

Structtiral Charaeterkiics: Crown one and one-third times as 
long as widtii between eyes, straight on each side of a pointed apex; 
wedge about one-third length of crown. Fronotum about as long 
as crown, two and one-fourth times as wide as l^gth at middle 
and about four and one-half times length behind eyes, posterior 
margin almost straight. Clypeus about twice as long as width at 
ocelli, lateral margins slightly sinuate at antennae. Cl3q)ellue long 
and enlarged near apex. Face convex in lateral view. Forewing 
with five or six recurved veins to costa. 

OenUalia: Valve about as long as greatest width, posterior mar- 
gin rounded, anterior margin with rather narrow, median lobe. 
Flates short and sharply pointed. Faraphysis “T”-shaped, broadest 
at base, with apical, laterally projecting processes margined with 
tiny teeth. Aedeagus slender, about half as long as style, and with 
a pair of short apical processes. Style about three times as long 
as basal vddth, sinuate near middle, a large lobe on outer margin 
just before slender, pointed, outwardly curved, apical process. 

Last ventral segment of female about twice as wide as length 
at middle, lateral margin almost straight and convergant, posterior 
margin with a wide, short median lobe. 

Types: Holotype $ , Tucson, Ariz., June 19, 1929, allotype i , 
Santa Rita Mts., May 12, 1929, E. D. Ball, in the National Museum, 
Washington, D. C. 

Material Studied: (Arizona) Ruby, Santa Rita Mts., Huaefaucua 
Mts., Benson, Santa Catalina Mts. and Fatagonia. 
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Boat Planta: Ball (1932) writes 4aken as nymphs and adiUts 
from the live oaks of southern Arizona, especially Q, oblongifoUa 
and emoryi” 

Comparative notes: The female of this species is easily sepa- 
rated from catalinus and huachueus by the last ventral segment 
being imnotched, the male has the distinctive “T’-shaped paraphy- 
sis. This species was placed in Hebenarus DeLong but the g^t 
similarity of the genitalia of ritanus and elegans shows these two 
species very closely related and imdoubtedly in the same genus. 

9. Scaphytopius {Scaphytojnus) catalmm (Ball) 

Seaphoideut eoiaUnutj Ball, E. D., Gan. Eat., XLI: p. 82 , 1909 . 

Resembling ritanus but smaller, clypeus somewhat darker than 
adjoining area of face and more distinct band on forewing. Length: 
female 5 mm., male 4 mm. 

Color: Crown light fulvous with wedge and broad vitta on each 
side of median suture usually faintly indicated; faint black line 
along anterior margin. Pronotum slightly darker than crown, 
lightest along anterior margin; vittae usually indicated on margin 
Scutellum orange with white spot at apex and another on each side 
near middle., Clypeus slightly darker than remainder of face, white 
line along basal margin between eyes; sharksmouth and two or three 
pairs of oblique lines beneath, light. Lorae, gena next clypeus below 
antennae and apical half of clypellxis, ivory to light fulvous. Lateral 
margins of genae about same color as clypeus; light vittae behind 
eye and much shorter ones near ocellus and antennae usually at least 
Indicated. Forewing hyaline or semihyaline brown on basal half, 
across middle of anteapical cells and apex, white to colorless in a 
band across base and apex of anteapicals, giving a two-banded ap- 
pearance. 

Strxictural Characteristics: Crown about as long as width between 
eyes, anterior margin straight to slightly convex on each side of 
bluntly pointed iq?ex; wedge about one-fourth length of crown. 
Pronotum about as long as crown, two and one-half times as wide as 
length at middle and five times length behind eye; posterior margin 
concave with a small median notch. Clypeus slightly over one and 
one-half times as long as width at ocelli, lateral margin definitely 
sinuate at antennae. Clypeus long and enlarged near apex. Face 
in lateral view convex. Forewing with a few vein-like mar Vin ga in 
brachial cell and eight or nine recurved veins to costa. 
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OemUdia: Valve almost one and one-half times as wide as length 
at middle, rounded on posterior margin, anterior margin with broad 
median lobe. Plates short but sharply pointed. Paraphysis bifid 
almost to base, each fork curved, long, and sharply pointed. Aedea- 
gus almost as long as basal width, a sharp median process at apex, 
and a pair of lateral, apical processes, tnmcate and slightly produced 
anterioify. Styles about three times as long as basal width, sinuate 
on basal third, large lobe on outer margin before a blunt, outward- 
projecting process on apical third. 

Last ventral segment of female about twice as wide as greatest 
length, median notch on posterior margin reaching almost to base, 
forming two oval lobes. 

Types: Holotype $ , “Santa Rita Mts., Ariz. 5 to 8000 ft. June, 
F. H. Snow” in the National Museum, Washington, D. C. Allotype 
$ and four $ parallotypes, Santa Rita Mts., Arizona, July 17, 

1932, R. H. Reamer, here designated, in the Snow Entomological 
Collections. One other $ parallotype — Santa Rita Mts., July 6, 

1933, E. D. Ball. 

Host Plants: Ball (1932) writes “ — ^taken as nymphs and adults 
from the live oaks of southern Arizona, especially Q. oblongifolia 
and emoryi” 

Comparative Notes: The deeply emarginate last ventral segment 
of the female is the best external criterion for separating this species 
from any other. This species has been listed in Hebenarus but the 
similarity of the genitalia of this species to elegans and ritanus 
would cause it to be retained in this genus. 

10. Scaphytopius (Scaphytopitis) huachucus (DeLong) 

Hebenarut huachucut, DeLong, PfoioPac. Bnt., XXII: p. 41, 1944. 

Resembling caialinm but larger, with darker clypeus and para- 
physis bent near middle. Length: female 5.5 mm., male 5 mm. 

Color: Crown yellow to orange with light markings, if present, 
as follows: thin line along anterior margin, wedge, long vitta on 
each side of median suture and an irregular area inside each eye. 
In many specimens collected in the summer, these marking are 
absent, while in fail or winter collected specimens, the markings are 
fuscous-lined and distinct. Pronotum usually slightly darker than 
crown, lightest along anterior margin; vittae usually absent, but 
sometimes indicated along lateral margins. Scutellum yellow to 
dark orange with white dot at apex and another on each lato'al 
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man^. Clypeus much darker than remainder oi face, (MMUHfl, m- 
editing fuscous bordered white line along basal margin between eyes, 
and white sharksmouth; sometimes oblique lines on disc faintly 
indicated. Remainder of face yellow to fulvous witii vitta behind 
eye and qwt near ocellus and antennae usually evident. In fall and 
winter specimens, the orange is replaced by dark brown and the re- 
mainder by light brown. Forewing 'hyaline brown on basal half, 
across middle of anteapical cells and in middle apical cell, remainder 
semihyaline white or colorless, giving a faintly two-banded appear- 
ance across apex of and base of anteapical cells. 

Structural Characteristics: Crown only slightly longer than 
width between eyes, slightly convex on each side of a bluntly pointed 
apex; wedge about one-third length of crown. Pronotmn almost as 
long as crown, about two and one-half times as wide as the length 
at middle and four and one-half times length behind eyes; posterior 
margin convex and with a small, broad median notch. Clypeus 
about one and two-thirds times as long as width at ocelli, lateral 
margin only slightly, if any, sinuate at antennae. Clypellus long 
and enlarged at apex. Forewings with numerous veins in brachial 
cell and numerous recurved veins on costa and usually extra veins 
on clavus. 

Oen^alia: Valve about as long as greatest width, posterior mar- 
gin rounded; anterior margin with long median lobe. Paraphysis 
long, ciurved and almost parallel margined on basal two-thirds, split 
on apical two-thirds, with two pairs of short apical processes, one 
pair straight and the other recurved; another pair of short, straight 
processes on ventral margin on apical third where the paraphysis 
curves. Aedeagus small, ring-like, almost separated dorsally. Style 
less than three times as long as basal width, sinuate near middle, 
conspicuous lobe on outer margin before short, bluntly pointed, 
finger-like, apical process. 

Last ventral segment of female straight on lateral margins; pos- 
terior margin with a deep median notch reaching almost to middle, 
forming two distinct lobes. 

Types: Holotype $ , allotype $ , Huachucua Mts., Aria., July 
20, 1936, and June 9, 1935, J. N. Knull, in the DeLong collection, 
Ohio State University, Coliunbus, Ohio. 

Material examined: (Arizona) Huachucua Mts., Chiricahua Mts., 
gad Santa Rita Mts. 

Host Plants: Unknown, but probably live oaks. 
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CofnpanHve Note$: Tliis species is placed i& Seaphytopmt be> 
oause of its similarity to other members of this genus, most nearly 
lelefted to eatcMnua, but larger and with darker frons. 

SYNOPSIS OF SUBGENUS CLOANTHANUS BALL 

Cloanthanm, BsU, B. D., Cm Bnt , LZm, p *19, 19»1 

The original description of this subgenus is as follows: 

“Resembling Platymetopius (sens, strict.) but with a narrower 
vertex, a shark’s mouth marking on frons, and two cross nervures. 
Closely related to Platymoidem but without the vermiculations on 
the anterior portion of elytra. 

“Vertex flat, acutely angular, longer than wide, narrowing from 
the front of the eye to the base where it is very narrow. Face long, 
convex, acutely angled with vertex as seen from side. Front long 
and narrow especially below the antennae. Pronotum much broader 
than head. Venation regular, two cross nervures between sectors 
and numerous short reflexed veinlets to costa. The claval nervures 
are united by a cross nervure and usually tied to the suture by 
another one The vertex, pronotum and anterior portion of elytra 
are usually unicolorous in sharp contrast to the dark venation on 
the posterior portion of elytra 

“Type of the genus Platymetopius angastatus Osb.” 

Additional characters of the subgenus are as follows: crown flat 
or depressed, usually pointed; forewing with anteapical cells almost 
the same length; numerous recurved veins to costa, darkest on outer 
anteapical and adjacent area of costa; lateral margins of clypeus 
straight to sinuate at antennae, sharksmouth usually present; cly- 
pellus parallel-margined or enlarged near apex, extending to, or 
slightly beyond, normal curve of genae; antennae in shallow pits 
near ventral margin of eyes. 

Typical Color Pattern if Present: Crown with light markings 
as follows: Wedge; line along anterior margin; two pairs of spots 
on posterior margin, one pair near median suture and one spot next 
each eye; either three pairs of spots in a band across crown before 
eyes, or long straight or arcuate mark on each side of median suture 
(the band before eyes is usually present in short-crowned species, 
the long or arcuate markings usually in long-crowned species). 
Pronotum with seven vittae, one on median line and three on each 
side, usually more pronounced nearest lateral margins. Scutelltmi 
with light mark at apex, in each basal comer and on lateral raaigin 
half-way between apex and base; dark area inside each basid comer 
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and line across middle. Forewing variable, dartce^t od aideal cells, 
outer anteapical cell and adjacent area of coastal cell. Clypeos with 
light, fuscous-margined sharksmouth near base. Genhe darkest on 
lateral margins, fuscous-margined white vitta behind eye, two short 
\nttae before eye, one near ocellus and another near base of antennae. 

KEY TO SPECIES OF SCAPHYTOPHIS (CLOANTHANT7S) BALL 

1, Crown pattern absent, indistinct or oonsistint of two to three distinct light 
spots on diso of crown, sometimes coalesced or reduced, or forming a 
transverse band before the eyes, more or lees complete, the median pair 


of spots often elongate; usually rdatively short crown S 

Markings on crown taking the form of lineations, often arcuate, usually one 

long mark on each side of median suture; usually long crown 48 

8. (1) Donum opaque yellow or fulvous to reddish, crown often darkest; scutellum 
without large dark area; crown parallel -margined or at most slightly 
angled; aedeagus long and with short, anteriorly projecting apical 
processes 8 


Color and shape of crown not as above, or if so, aedeagus much different. . . 4 

8. (8) Color yellow 11. mgncollts (Ball), p. 448 

Color fulvous to reddish 12. torridut (Ball), p. 445 

4. (2) Donum opaque white with fuscous markings; crown with irrorate dark 
area at apex and broken band between anterior half of eyes, 

18. deiertanui (Ball), p. 446 

Dorsum and crown not as above 5 

6. (4) Four mm. or less in length; light maridngs on crown usually thin, the 
median pair often extending to base; last ventral segment of female 
much lighter than rest of venter; aedeagus with two short, erect apical 

processes on dorsal margin 14. irroratua (Van Dusee), p. 447 

More ihan four mm. in Iwigih; or if not, light markings on crown largmr 


and shorter or aedeagus variable, but not as above 6 

6. (5) Light fulvous, face with darker markings, especially in male: Arisons, 

15. irroratut subsp. xanthanui (Ball), p. 449 
Not light fulvous; or if eo, face without darker maricings or not from 

Arisons 7 

7. (6) Crown fulvous and short; face irrorate with brown throughout; Arisons, 

16. irroratuM subsp. nogalintu (Ball), p. 450 

Crown not as above; or if so, face not irrorate with brown throughout 8 

8. (7) Entire face white or yellow in sharp contrast to much darker venter; no 

genital paraphysis in male 9 

Face not as above; or if so, with genital paraphsrsis, although often small, 18 

9. (8) Processes at apex of aedeagus at least half as long as shaft, 

17. albifrona Hepner, p. 452 

Processes at apex of aedeagus less than half as long as shaft 10 

10. (9) Light markings on crown dender; general color fuscous to black; aedeagus 
with short, erect apical processes at apex; Texas to CaUfomia, 

18. loriMftft (Van Duiee), p. 458 

Light markings on crown broader; general color lighter; aedeagus not as 
above; Texas 11 


11. (10) Aedeagus with wing-like apical processes 19. pennafta Hepner, p. 455 

Aedeagus with more slender, laterally-projecting apical procesms, 

20. fiavifrom Hepner, p. 457 

It. <8) Light band on crown before eyes complete except for two or three fine 
/ dark lines; many tiny fine dots and vermioulations more or less evenly 
distributed throughout forewing; aedeagus long and abruptly eurved on 

i4>ical third 81. miUaeanm (Ball), p. 458 

Crown and forewing not as above; or if so, aedeagus much different 18 
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It. (It) Forawingi tntnluoani cra«iiiih-fulvoaa, erown mottljr Uglil iKOept for irrof- 
uUtr brown band betwoen anterior margin of eyea; aoutham ^esaa, 

22. contraetui Hepner, p. 469 

Forewinga and crown not aa above; or if ao, not from aoutbem Texaa. .... 14 

14. (18) Doraum brown with ivory marking!; face infuacated on lateral margina; 

aedeagua broad and enlarged at apex, email paraphyaea, 

28. brutmeut H^aer, p. 480 

Doraum and face not aa above, or if ao, with different genitalia 18 

15. (14) Male plates truncate at apex; female last ventral segment broadly concave 

with a slender median notch; face dark 16 

External genitalia not aa above, or if so, face not dark 18 

16. (15) Grown evenly irrorate with light, no band before eyea, 

24. ftueifront (Van Dusee), p. 461 

Grown with a band before the eyea 17 


17. (16) Area of crown next pronotum with some dark maikinga, especially next eye, 

four and one-half mm. or more in length, 

25. ftueifrons subsp. eomjHicttu (Ball), p. 468 
Area of crown next pronotum without dark markings, leas than four and 

one-half mm. in length 26. fusctfront subap. minutuM Hepner, p. 464 

18. (15) Face bright yellow throughout, doraum light fulvous.. .27. dodonanut (Ball), p. 466 

Face not bright yellow throughout: or if so, doraum not light fulvous 19 

19. (18) Crown with light band before eyea and at base, giving a more or leas dis- 

tinct four-banded appearance — two ivory and two fuscoua; forewinga 

not distinctly darkened at apex 28. celtidua (Ball), p. 467 

Crown not as above; or if ao, forewings darkened at apex 26 

20. (19) Forewinga aemihyaline white with many daric dots throughout; acutellum 

with large area next each band corner; erect genital paraphyses extend- 
ing slightly beyond simple aedeegus 29. cahfomtensis Hepner, p. 468 

Forewinga and acutellum not aa above; or if ao, genitalia different 21 

21. (20) Light band before eyes bioad, distinct and almost complete; remainder of 

crown black except for apical wedge and irrorationa next pronotum 22 

Crown not aa above 28 

22. (21) Scutdlum primarily black 80. duiboltu (Van Dusee), p. 470 

Scutellum with few, if any, black markings 81. paUtdttciUui Hepner, p. 472 

28. (21) Clavua of forewing aemihyaline fulvous without darker markings; genital 

paraphyses of male bifid on outer third 24 

Clavua not as above, or if so, paraphyses different 25 


24. (28) Pronotum fulvous 32. fulvui (Osborn), p. 478 

Pronotum fuscous 88. fulvut subsp. coUarxt (Sand, and Driong), p. 475 


25. (28) Clypeus bright yellow and without markings on apical two- thirds; outer 
margin of lorae infuscated; forewings blackish, 

84. frontaltM (Van Dusee), p. 476 


Face and forewinga not as above 26 

26. (25) Crown heavily irrorate, but without definite pattern 27 

Crown not heavily irrorate; or if so, with pattmi 28 


27. (26) Scutellum fulvous and with few or no fuscous or black markings, 

85. emnatnoneu8 (Osborn), p. 477 
Scutellum dark, with fuscous or black markings throughout, 

86. deltmtit Hepner, p. 479 

28. (26) Crown and face ivory and without markings 87. doraoH* (Ball), p. 480 

Crown or face with darker markings 29 

29. (28) Entirdy dark fuscous to blackish, except for small light marks cm crown, 

88. nigrifrong (DeLong), p. 481 

Not entirely fuscous to blackish 80 

80. (29) Forewinga fulvous with large milky spots throughout, 

89. amplinotut Hepner, p. 482 

Forewingi not aa above 81 

81. (80) Oown only slightly longer at middle than next eye and only slightly longer 

than width between e9^ 40. osborm (Van Dusee), p. 488 

Ckown distinctly longer at middle than next eye 82 



419 


Tb> UNivnuumr Sooma* Bmunw 


SI. (tt) Oroim fuhrotts aad without dark mariringt aad with a diatiaet apoi qn tanh 
■ida of Biadian auture oo diao; antira doraum about mm eolori FloikhK 

41. android 0M)> p. 

Okown and doraum not at above, or if so. not from Florida M 

tS. (8t) Grown more than twice aa long aa width between eyea. 

42. verecundui (Van Duaee). p. 

Crown ahorter than above 84 

84. (88) Doraum reddish-brown, markings on crown small, but distinct, 

48. intolitui Hepner, p. 

Dorsum and crown not as above 86 

86. (84) Aedeagua notched along dorsal margin; eastern 86 

Aedeagus tube-like; weetem (except anffvstatw) 88 

86. (86) (3enital paraphysis with small pointed, lateral lobe near middle, 

44. maffdalmits (Provancher), p. 
Genital paraphysis without lobe; or if preeent, nearer apex 87 


87. (86) Light band before eyea only about half complete; not Florida, 

46. mriptut (Ball), p. 

Light band before eyes on erown almost complete; Florida, 


icrtptus subsp. ateruiumtit Hepner, p. 

88. (86) Color greenish-yellow; eastern 47. anffiutatus (Osborn), p. 

Odor not greenish-yellow; western 89 

89. (88) Scutellum primarily ivory to orange, with black markings; remainder of 

dorsum black 48. calUandrut (Ball), p. 

ScutcUum not marked as above; doraum lighter 40 


40. (89) Dorsum white with dark dots; face with only scattered dark dots, 

49. analti var. eattmnts (Ball), p. 


Dorsum and face not as above 41 

41. (40) Crown dark brown with marks before the eyes thin and directed toward 

apex; aedeagus relatively long. 60. radtatus Hepner, p. 

Crown and aedeagus not as above 48 

42. (41) Aedeagus very short; styles more than twice aa long as greateat width; 

crown almost same color throughout 61. modtetu Hepner, p. 

Aedeagus longer; stylee less than twice ae long as greatest width, 

62. paUidtcapitatvi 'Hepner, p. 

48. (1) Forewing with oaXy green oi brown clouded area on anterior half; usually 

four or leaf dark reflexed veins to costa 44 

Forewings with vermiculations or dots on antenor half; usually more than 
four reflexed vuns to coeta 46 


44. (48) Color greenish 68. mgnvtrtdts (Ball), p. 

Color brownish 64. mgnvmdte subsp. dtxianus (Ball), p. 


46. (48) Crown white, with a large black mark around and behind wedge, forewings 

opaque white with sparse fuscous vermiculations. . 66 h^doranut (Ball), p. 
Crown and forewings not as above 48 

46. (46) General color pole gray; crown shcMrt; Southwest, 

49. analut var. cattranut (Ball), p. 
Color and crown not as above, or if so, not Southwest 47 

47. (46) Fuscous- m a rgi ned, light vitta on clypeus from near sharksmouth to near 

apex 66. vittifront Hepner, p. 

Without such a line on clypeus 48 

48. (47) Color pale fulvous, except for dark area over most of pronotum and basal 

half of scutellum 88. fulvut subsp. eoUane (Sanders k DeLong), p. 


Color various, but not as above 49 

49. (48) Aituaie markhiga very indistinet or absent. 60 

Arcuate or long discal markings more distinct 61 

60. (49) Forewings greenish -fulvous with dark veins restricted to apical half, 

47. angfutatut (Osborn), p. 

Fotewings brownish 86. ctniMmonsut (Oabora), p. 

62. (49) Qraws light fblvoua with few or no fuscous markings; crown of female at 
least two and oiie*half timee aa long aa width betwem eyes; tliat of 
male almoat aa long. 67. tlouonm (Van Duase)* P* 


68 
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480 
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490 

492 
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Crown not aa above. 
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M« (n) CUor diik ndAih bnwni Am dtik uid In hrttnl vimr dittintHy wm* 

58. rvJlHiOiui (Btndfrf Mid DdidOng), p. 507 

CMor not m Abort 58 

88. (58) Pronotum yellowlih, fortwinf aemihyAline light with veins and mniiefiifi 
consisting primarily of dots; crown with many vermioulations, 

50. etnereus (Osborn ahd Ball), p. 508 

Pronotum, forewing and crown not as above 54 

84. (88) Face unmarked yellow, at least on disc of elypeus 55 

Faoe dark, even on disc of elypeus 54 

65. (54) Dorsum white with veins and maridnga consisting primarily of dots; erown 

with many vermieulations 60. ffuterranut (Ball), p. 510 

Donum and crown not as above 55 

85. (55) Psrgofer of male broadly cimcave on basal half of outer margin; face yellow 

on disc 61. aeuttu (Say), p. 511 

Pygofer of male not as above, or if so, face not ydilow on disc 57 

57. (56) Entire dorsum fulvous; crown less than one and one>half times width be- 

tween eyes 62. oregonentU (Baker), p. 518 

Dorsum and crown not as above 58 

58. (57) Crown long, darkest on disc with arcuate markmgs pale or indistinct, 

68. tatuB (Baker), p. 515 

Crown not as above 58 

59. (58) Aedeagus in ventral view much smaller at apex than at base; eastern, 

64. argtUtu DeLong, p. 

Aedeagus not as above, or if so, not eastern 60 

50. (50) Ch>wn primarily dark brown to fuscous 55. fiucteephaltu Hepner, p. 

Crown lighter colored 51 

51. (50) Crown greenish or light fulvous; southern 66. viridieephaltu Hepner, p. 

Crown not as above, or if so, not southern 58 

58. (51) Aedeagus broad; genital paraphyses enlarged on apical two-fifths, 

67. ufohensit Hepner, p. 520 

Aedeagus slender; genital paraphyses, if enlarged, only on outer fourth.... 58 

58. (52) Less than five and one-half mm. in length 68. graneticui (Ball), p. 521 

More than five and one-half mm. in length 68. canu$ Hepner, p. 528 

54. (54) Crown at least two and one-half times as long as width in female; twice 

as long as width in male, very slender; crown mottled, with three to 

five distinct lines 55 

Crown not as above 56 

55. (54) Plates tnmeate, aedeagus long 70. trUtneatu$ (Ball), p. 524 

Plates pomted, aedeagus short 72. triltneattu subsp. tpieatw Hepner, p. 525 

55. (54) Len than four mm. in length; face lighter on disc of elypeus than on 

genae 78. ohhreviatui (DeLong), p. 527 

More than four mm. in length; faoe about same color throughout, 

78. trianguhrii DeLong, p. 588 
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11. Scaphytopiiu (Cloanthanus) mgricoUit (Ball) 

PlatyiMtopim mgricoUiB, Ball, E. D., Ent. News, XXVU, p. 806, 1915. 

Resembles torndus but yellow with a dark crown and mottled 
face. Length: female 4 mm., male 3.5 mm. 

Color: Crown yellow and brown mottled, area next pronotum, 
apical wedge and a spot on each side, light. Sometimes the dark is 
somewhat reduced. Pronotum and scutellum brif^t yellow wlUt 
sometimes a few scattered dark spots. Face yellow and brown 
mottled, sharksmouth small, vitta behind eye disimot. Forewinfi 
semihyaline white to yellow, usually with small dark dots 
out; veins yellow, usually darker at apex and along costal marn^. 
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Structural Characteriatica: Crown only sUghtily longer than widtii 
between eyes, almost parallel-mar^ned in male, more prodtieed In 
female. Pronotum about as long as crown, two and one-half times 
as wide as length at middle and five times as wide as length behind 
eyes. Clypeus about twice as long as width at ocelli, only slightly 
broader at base than at antennae. Face distinctly convex in lateral 
view. Forewing with venation typicSl; about nine recxirved veins 
to costa. 

Oemtalia: Valve about as long as greatest width, posterior margin 
somewhat convex on each side of a rounded apex; anterior margin 
with a broad, rather flat, median lobe. Plates slender. Aedeagus 
“J”-shaped, with dorsal portion quite broad and about two-thirds 
as long as shaft, which is slender and with a pair of short, anterio- 
dorsally projecting, sharply pointed processes; base short. Styles 
about four times as long as basal width, sinuate at middle, only 
slightly lobed on outer margin before short, curved, finger-like 
apical process. 

Last ventral segment of female about one and two-thirds as wide 
as length at middle, lateral margins straight and slightly converging, 
posterior margin straight to slightly concave on each side of promi- 
nent median lobe, notched at middle. 

Typea: Lectotypes $ , Mojave, California, July 30, 1912, 
lectoallotype ^ , St. George, Utah, E. D. Ball, here designated, in 
the National Museum, Washington, D. C. 

Material Studied: (Utah) St. George. (Arizona) Vail, Tucson, 
Congress Junction, Alamo, Yamell, Black Mts., Santa Rita Mts., 
Chiricahua Mts., Empire Mts. and Mt. Graham. (New Mexico) 
Alamogordo, Rodeo and Socorro Co. (Texas) Presidio Co., Ft. Stock- 
ton and 65 miles south of Marathon. 

Hoat Planta: Ball (1932) writes “ — found as nymphs and adults 
on the creosote bush {Larrea tridentata) in southern Utah and Ari- 
zona.” 

Comparative Notea: In some specimens the dark dots are absent, 
only the crown being colored. This species might possibly be con- 
fused with a male nigriviridia, but is much broader, with a shorter 
crown and more dark on the crown. 

Nigrieollia was made genotype for the genus Cotivdinua, but there 
is no good structural difference to separate it from other Cloan~ 
thamta. In fact, caatranua, mentioned by Dr. Ball as belonging to 
Convelinua, has genital structures like typical Clomthanua, with 
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paraphysee. Althoiif^ nigricoUia and torridus have similar genital 
steuetures and feed on the same host plant, no evidence of hybridi- 
sation has been noted. 

12. Scaphytopius (Cloanthanm) torridva (Ball) 

Platyrnttopbu brtvi* w. (om'dtu. Bull, B. D., Bnt. Newi, XXVn, p. * 06 , 191 «. 

Resembles nigricollis but dark fulvous to reddish-brovm with dif- 
ferent pattern on crown. Length: female 3.5 mm., male 3.2 mm. 

Color: Crown usually tan and white mottled; spot on posterior 
margin next each eye, line on each side median suture broadest at 
base, irregular band before eye, and small apical wedge, light. 
Pronotum about same color as crown, sometimes a series of white 
marks along anterior margin. Scutellum same color as crown, with 
typical light markings at least indicated. Face mottled brown and 
fulvous, lightest on lorae; small sharksmouth and light vitta behind 
eye, distinct. Some specimens are mottled brown and red. 

Structural Characteristics: Crown about as long as width be- 
tween eyes in male, slightly longer in female; wedge very short. 
Pronotum only slightly shorter than crown, about two and one-half 
times as broad as length at middle, five times as broad as length 
behind eyes. Clypeus about twice as long as width at ocelli; only 
slightly sinuate at antennae. Clypellus stout, only slightly enlai^ed 
at apex. Forewing with typical venation, seven or eight indistinct, 
recurved veins to costa. 

Genitalia: Valve about as long as greatest width, posterior mar- 
gin somewhat convex on each side of a bluntly pointed apex; an- 
terior margin with a broad, short median lobe. Plates slender. 
Aedeagus “J”-shaped with dorsal portion broad and about two- 
thirds as long as shaft, which is slender, and a pair of dorso- 
anteriorly projecting, short, apical processes; base short. Styles 
about four times as long as greatest width, almost parallel-margined 
to finger-like apical process. 

Last ventral segment of female almost twice as wide as length 
at middle, lateral margins slightly convex, posterior mai^in dis- 
tinctly convex. 

Types: Lectotype $ , Calexico, Calif., June 18, 1909, E. D. Ball, 
here designated, in the National Museum, Washington, D. C. Allo- 
type d I Lake, Calif., July 26, 1932, R. H. Beamer, here 

designated, in the Snow Entomological Collections. Parallotype 
^ d' as follows: (California) 2, Barstow, June 1, 1935, P. W. 
Oman; 3, Jacumba, Aug. 12, 1935, R. H. Beamer; 1, Jacumba, May 
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18, 1941, D. J. and J. N. Knull; 1, Ontario, June 12, 1908; 8, 

June 9, 1908, E. D. Ball; 1, Palm Spge., Sept. 2, Hubbard; 2, In^o, 
June 4, 1935, P. W. Oman; 1, Holtville, June 1, 1985, P. W. Oman; 

1, El Centro, June 1, 1935, P. W. Oman; and 1, Diego Co., 
Coquillet. (Nevada) 2, Las Vegas, March 7, 1934, 1, April 28, 
1934, E. W. Davis. (Utah) 2, St. George, Sept. 8, 1930, E. W. Davis 
and 1, “Dude,” Aug. 8, 1915, E. D.Hall. (Arizona) 1, Littlefield, 
Sept. 10, 1980, 1, June 7, 1931, E. W. Davis; 2, Black Mts., July 
18, 1932, R. H. Beamer; 1, Congress Jet., Aug. 27, 1985, E. D. Ball; 

2, Cong. Jet., June 14, 1937, D. J. and J. N. Knull; 1, Wickenbui^, 
May 31, 1935, P. W. Oman; 2, Empire Mts., Aug. 18, 1935, E. D. 
Ball; 1, Gila Bend, June 8, 1931; 1, Yuma, Aug. 25, 1929, 1, Oct. 
80, 1931, 2, Nov. 1, 1981, E. D. Ball; 2, Mohawk, Oct. 29, 1931; 1, 
Ajo Mts., Apr. 20, 1935, 4, July 22, 1937, E. D. Ball; 4, Tucson, 
May 31, 1929, 1, July 24, 1930, E. D. Ball; 1, Pima Ca, July 27, 
1927, R. H. Beamer; 1, Cochise, Aug. 24, 1935, R. H. Beamer and 1, 
Santa Rita Mts., June 8, 1937, D. J. and J. N. Knull. 

Host Plantt: Ball (1932) writes “ — confined to the creosote 
bush.” The author has examined specimens collected from Lcarea 
tridentata, Larrea mexicana and Covillea triderUata, probably dif> 
erent names for the same plant. 

Comparative Notes: Unlike nigricoUis, this species is about tiie 
same color throughout. It varies considerably both in size and 
color. It was originally described as a variety of brevis, a Jamaica 
species, but a;^arently differs considerably from that species. 

13. Scaphytopius {Cloanthanus) desertarvus (Ball) 

Nututaidmu detertaniu. Ball, B. D., Can. Bnt., LXIII, p. 226, Oct , 1981. 

Resembles heldoranus, bitt with irregular black markinp between 
anterior part of eyes, forming a dark, incomplete band; without 
genital parajdiyses. Length: female 8.5 mm., male 3.8 mm. 

Color: Crown white except for irregular black markinp around 
Ikredp, irregular black markings inside anterior margin of each eye 
and usually two to four lines connecting these two dark areas. 
Pronotum milky semihyaline, sparsely marked with dark dots, 
vittae usually faintly indicated. Scutellum white to fulvous with 
usually a few dark vermiculations on basal half. Face ivory with 
a few dark dots or vermiculations in area of small sharksmouth and 
along lateral margin; apex of clypellus dark. Forewing milky 
tnnslucent with sparsely spaced fuscous dots, especially along 
vrins; apical cells clouded; veins in costa dark. 
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Stmetwral Charaetemtiea: Ctown almost twice as long as width 
between eyes in female, diorter in male, anterior marg^ somewhat 
e<mvex on each side of bluntly pomted apex. Pronotum two-tfairds 
as long as crown in female, three-fourths as long in male; about two 
and one-half times as wide as length at middle, slightly over four 
times as wide as length behind eyes. Clypeus about twice as long as 
width at ocelli in male, slightly longer in female, only slightly sin- 
uate near antennae. Face convex in lateral view. Forewing with 
venation typical and about nine or ten recurved veins to costa. 

OenitdUa: Valve about two-thirds as long as greatest width, 
posterior margin rounded; anterior margin with broad, short, median 
lobe. Aedeagus “J”-shaped, dorsal part broadest, shaft narrowed 
and slightly curved to a pair of small, apical processes. Style only 
slightly over twice as long as basal width, outer margin with distinct 
lobe before laterally projecting, finger-like apical process. 

Last ventral segment of female about twice as wide as length at 
middle, latero-posterior mar^n rounded, without median lobe or 
notch. 

Types: Holotype ? , allotype i , Tucson, Arizona, May 5, 1929, 
E. D. Ball, in the National Museum, Washington, D. C. One pair 
of paratypes, Tucson, Arizona, Aug. 31, 1929, E. D. Ball, were on 
hand for study. 

Additional Material Studied: (Arizona) Wickenburg, Sentinel, 
Coolidge Dam, Granite Dell, Glenn Oaks, Apache Jet., Phoenix 
and Littlefield. One specimen collected by Dr. Ball at Brownsville, 
Texas, on the same pin with a castranus specimen may be mis- 
labelled, as no other specimen has been seen from east of Arizona. 

Host Plants: Dr. Ball (1932) writes “ — ^found breeding abun- 
dantly on the gray bur sage {Franseria deUoides) in Arizona.” 

Comparative Notes: This small gray species is easily recognized 
by its small size and color. It can be easily separated from 
heldoranus by the dark irrorate area at apex of crown, whereby 
heldoranus has a solid black area at apex of crown. 

14. Scaphytopius (CloarUhanus) irroratxts (Van Duzee) 

PtofyuMfoptiM irroratut, Vm Duim, B. P.» Ann., BDfc. Soc. Ain«r.» in, p, tVi, IWO. 

Resembles loricatus, but with dark face and with aedeagus iw>- 
duced on dorsal margin. Lmigth: Female 4 mm., male 8.6 mm. 
Color: Crown mottled brown and light with li|^t marking as 
follows: Wedge, thin line along anterior margin; three pairs of elon- 
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gate spots fora^g an incomplete band before eyet» and two pair$ 
of spots on posterior margin, one pair next me^an sutui? (often 
joined to median spots of band before eyes) and one next each eye. 
Pronotum about same color as crown, light vittae usually at leaet 
faintly indicated. Scutellum fulvous to brown with typical light 
markings. Face of male fulvous with brown to fuscous markings 
throughout, darkest on lateral mai^ns of genae, lightest in areia 
next lorae and broad line behind eye; sharksmouth small but usually 
distinct. Face of female usually lighter. Forewing brown to fuscous, 
veins and irrorations darker at apex and costal area opposite apex of 
clavus. Often the fulvous coloration is lacking and forewing is 
merely white with dark markings. 

Structvral Characteristics: Crown about as long as width between 
eyes in male, longer in female, margins slightly convex to a dull point 
in male, margins more convex in female; wedge one-third to one- 
fourth as long as crown. Pronotmn about three-fourths as long as 
crown, about two and one-half times as broad as length at middle. 
Clypeus over twice as long as width at ocelli, only slightly sinuate 
at antennae. Forewing with eleven or twelve recurved veins to costa. 

Oerdtalia: Valve about three-fourths as long as greatest width, 
posterior margin somewhat convex on each side to a bluntly pointed 
apex; anterior margin concave on each side of a relatively narrow 
median lobe. Plates broadest near base, apices relatively short and 
slender. Aedeagus roughly “U”-shaped with a broad process and 
smaller shaft, slightly narrowed to apex with a pair of dorsal apical 
processes; base shorter than shaft. Styles distinctly less than twice 
as long as greatest width, narrowest near middle, large lobe on 
outer margin before finger-like apical process. 

Last ventral segment of female somewhat over half as long as 
greatest width, latero-posterior margin rounded. 

Types: Lectotype ^ , Tfa Juana, M^co, June 15, 1908; lecto- 
allotype $ , San Diego, Calif., June 16, 1908, E. D. Ball, here 
designated, in the National Museum, Washington, D. C. These were 
on hand for study. 

Additional Material Studied: (California) Irvine Hills, Orange 
Co., San Diego Co., Anaheim, Sunset Beach, B(msail, La Jolla, 
Monrovia, Alpine, Laguna Beach, Otay, Lemon Cove, Escondido, 
Quatasr, Lakeside, Los Angles, Riverside, Pasadena, Santa Barbara, 
Osnard, Ontario, Redding and Santa Monica. (Arizona) Tucson, 
l^boenix, Patagonia, Chiricahua Mts., Granite Dell, Yuma and 
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BaagB. (New Mexico) Blue Spgs. and Carlsbad. (Texas) San 
Juan, Presidio, Del Rio, Brownsville, Pecos, Sutton Co., Bee Co., 
Premont Co., Ft. Stockton, Ozona, Kendall Co., Karnes Co., El Paso 
Co., Valentine, Hidalgo, Sarita, McAllen, Corpus Christi, Laredo, 
Jim Wells Co., Concan, Carrizo Spgs., George West, Sheffield, San- 
derson, San Ygnacia, Comstock, Bexar Co., Ft. Davis, Catarina, 
Marfa and Marathon. 

Host Plants: A large series were collected at Bonsail, California, 
by R. H. Beamer on Ambrosia sp. Other collection data pve 
Eysenhardia texana at Sanderson, Tex., peach foliage at El Paso 
and Bexar Co., Texas, Amaranthus sp. in Bexar Co., Texas, and 
adults and nymphs on Heterotheca subaxiUaris in Bexar County. 
The large series from Ambrosia in California and the presence of 
n 3 rmph 8 on H. subaxiUaris in Texas would suggest one of these two 
plants as the normal host. 

Comparative Notes: As might be expected from its wide distribu- 
tion, this species varies ccmsiderably both in color and size. Color 
varies from fulvous to dark gray, with the entire dorsum about the 
same color; the face varies from total infuscation to markings only 
along the lateral margins. The small size and usually dark face 
will separate it from most species found along the southern part of 
the United States from California to Texas, where it is one of the 
most common species in the genus. 

15. Scaphytopvus {Cloanthanus) irroratus xanthanus (Ball) 

Natluioidwt xanthanvt. Ball, E D., Can Ent , LXIII, Oct, p 226 , 1081 . 

Resembles irroratus but lighter in color, larger and with a blunter 
crown. Length; female 4.2 mm., male 4 mm. 

Color: Crown fulvous with light markings as follows: wedge, 
narrow line along anterior margin, two pairs of large, rather elon- 
gate spots on each side before eye; a long, broad line from near 
wedge to base on each side of median sutmre and a small spot on 
posterior margin next each eye. Pronotmn lighter than crown, 
vittae usually faintly visible. Scutellum ivory to fulvous with typi- 
cal light marking s usually evident, especially in male. Face of male 
pale fulvous with brown irrorations, especially behind eyes and on 
bas al half of clypeus, lighter in female; sharksmouth and line behind 
eye usually distinct. Forewing semihyaline pale fulvous with large 
milky aeroles throughout, usually a few brown dots scattored 
throughout; veins darkest on posterior and costal mari^no. 

»- 400 » 
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Structural CharaetcricUca: Crown aboirt <»« and iwo-tldantt 
times as long as width between eyes, anterior mai^ eonm ou 
each side of a blunt apex, less convex and more pmnted in the fe- 
male; wedge short. Pronotum somewhat shorter than crown; about 
two and one-half times as wide as lengtii at middle and about four 
and one-half times as wide as length behind eyes. Clypeus some- 
what over twice as long as width af ocelli, only slightly sinuate near 
antennae. Clypellus relatively slender and broadest near apex. 
Face in lateral view slightly convex. Forewing with venation typical 
and nine or ten recurved veins to costa. 

Oenitalia: Valve about two-thirds as long as greatest width, pos- 
terior margin broadly rounded, very broad at middle; anterior 
margin distinctly concave on each side of a rounded median lobe. 
Plates relatively narrow. Aedeagus “J”-shaped with dorsal portion 
slightly largest, shaft slender, almost parallel-margined to apex, 
which bears a pair of slender dorsal processes and smaller, spine- 
like dorsal processes; base short. Styles less than twice as long 
as greatest width, narrowest on basal third, broadly lobed on me- 
dian third before an apical, finger-like process. 

Last ventral segment of female almost twice as wide as length 
at middle, latero-posterior margin almost evenly rounded. 

Types: Holotype $ , allotype g , Tucson, Arizona, May 10, 
1929, E. D. Ball, in the National Museum, Washington, D. C. 

Material Studied: (Arizona) Sabino Canyon, Ajo, Tucson and 
Apache Jet. 

Host Plants: Ball (1932) writes “ — exclusively on the bur sage 
(Franseria atnbrosioides) in Arizona.” 

Comparative Notes: This species resembles nogalinus rather 
closely, but may be separated by its lighter color, slightly larger 
size and longer crown. 

16. Scaphytopius (Cloanthanus) irroratus nogalinus (Ball) 

NanOtidmu irfomdM vsr. ncttHmm, Bill, B. D., Om. Bat., LXm, p. tS6, Oet, IWl. 

Resembles irroratus but larger, lighter in color and with a shorter 
crown. Length: female 4 mm., male 3.8 mm. 

Color: Crown fulvous irrorate with light, with white marlrifigB as 
follows: narrow line along anterior margin, wedge, two or three 
pairs of elongate dots in an area around wedge, two pairs of dots on 
posterior mar|^, a small pair next eyes and a longer pur near 
median suture, Pronotum fulvous with dark dots, miller vittae 
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woalfy distinct. Scotelhim yellow to fulvous with typical ivory 
markings. Face ivory to fulvous with brown irrorations, usually 
Hf^test in area of clypellus and lorae; sharksmouth and vitta be- 
hind eye distinct. Forewing semihyaline pale fulvous with large 
milky aeroles throughout, veins dark, especially in costal area. 

Structural Characteriatica: Crown over two-thirds as wide as 
length at middle, almost parallel-marked in male, longer in female; 
wec^e short. Pronotum almost as long as crown, about two and 
one-half times as wide as length at middle and four times as wide 
as length behind eyes. Clypeus slightly over twice as long as width 
at ocelli, only slightly sinuate at antennae. Clypellus relatively 
slender and only slightly enlarged at apex. Forewing with sevend 
vein-like marks in brachial cell and about ten recurved veins to 
costa. 

Genitalia: Valve slightly less than two-thirds as long as greatest 
width, posterior margin rounded; anterior margin with long median 
lobe. Plates broadest near base, narrow on outer half. Aedeagus 
“U”-shaped, base slender, dorsal part broadest, shaft curved, with 
a pair of erect apical processes from dorsal margin. Styles slightly 
less than twice as long as greatest width, sinuate near middle, lobed 
on outer margin just before outward projecting, finger-like apical 
process. 

Last ventral segment of female about half as long as greatest 
width, latero-posterior margin rounded. 

Typea: Holotype $ , allotype ^ , Santa Rita Mts., Arizona, 
June 22, 1930, E. D. Ball, in the National Museum, Washington, 
D. C. A pair of parat 3 rpes, Tucson, Arizona, June 9, 1929, E. D. 
Ball, were on hand for study. 

Additional Material Studied: (Arizona) Rincon Mts., Patagonia, 
Santa Rita Mts., Ajo Mts., Sabino Canyon, Santa Catalina Mts., 
Baboquivara Mts., Mustang Mts., Ruby, Huachucua Mts., Tubac 
and Chiricahua Mts. 

Boat Planta: Ball (1932) writes “ — ^beaten in small numbers 
from oaks on the lower slopes of the mountains in southern Arizona. 
The small numbers and lack of n 3 rmphs would suggest (hat the 
adults may have fiown up from some plant growing beneath the 
trees.” 

Comparative Notea: This species is easily recognized by its short, 
li(^t crown and dark face. 
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17. Scaphytopius (Cloanthanua) aibifr<m Bepaet 

Secvhftopiut (Clowtihoiau) albiffM*, Hcpncr, 1. W., Jour, of Kml Bot. Bo*., ZUC, 

p. 8», 1«M. 

Resembling loricatua but smaller, lighter in color, and with long 
processes at apex of aedeagus. Leng^* female 4.1 mm., male 
3.9 mm. 

Color: Crown mottled brown with light markings as follows: 
wedge, narrow line along anterior margin, three pairs of spots before 
eyes, the outer largest and the inner long and slender; two pairs of 
spots along posterior margin, a large pair next median suture and 
another pair behind eyes. Pronotum semihyaline fulvous with fus- 
cous dots throughout except for distinct vittae. Scutellum yellow to 
dark fulvous with typical markings light. Face ivory to yellow witii 
sometimes a few brown marks in area of sharksmouth and dots along 
lateral margins of genae, especially behind eyes; apex of clypellus 
black. Strangely enough, the dark specimens from Florida lack all 
facial color except black tip of clypellus. Specimens collected in 
Texas in the winter usually have the facial markings. Forewing 
semihyaline fulvous with brown veins and large milky aeroles 
throu^out. In most specimens from Florida, the fulvous is replaced 
by brown to black. 

Structural Characteristics: Crown one and two-thirds as long as 
width between eyes in female, somewhat shorter in male, slightly 
convex on outer margins, rather sharp pointed at apex, especially in 
female. Pronotum about three-fifths as long as crown in female, 
slightly longer in male, almost three times as wide as length at 
middle and four times length behind eye. Clypeus over twice as 
long as width at ocelli, lateral margin broadly concave near middle. 
Clypellus broadest near apex. Face in lateral view slightly concave 
between anterior margin of eyes. Forewing with outer claval vein 
approaching second claval vein at crossvein, usually numerous vein- 
like markings in brachial cell ; about ten recurved veins to costa. 

Genitalia: Valve almost as long as greatest width, posterior mar- 
gin rounded, anterior margin narrowed to a broadly rounded lobe 
at middle. Plates wide near base, apical portion relatively short 
and slender. Aedeagus “J”-shaped, shaft longer than base, broadly 
curved, almost parallel-margined with a pair of long slender, apical 
processes almost two-thirds as long as shaft. Styles about twice 
as long as greatest width, outer margin concave on basal tiutd, 
small lobe before finger-like process on apical third. 
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ventral segment of female slightly less than tvice as wide as 
length at middle, lateral margins slightly convex, posterior margin 
evenly produced, but only slightly longer at middle than at sides. 

Types: Holotype $ , allotype $ , 24 $ and 9 paratypes, 
Brownsville, Texas, Dec. 27, 1945, R. H. Beamer, in the Snow En- 
tomological Collections. Additional paratypes as follows: (Texas) 
1 2 > 8 Si, Brownsville, Jan. 2 , 1932, 1 $ , Jan. 3, 1932, E. D. 
Ball; 7 ? $ , 8 , Brownsville, May 31, 1933, P. W. Oman; 

10 $ $ , 1 $ , Brownsville, Dec. 29, 1945 (in palm forest), R. H. 
Beamer; 1 $ , Brownsville, Aug. 8 , 1937, D. J. and J. N. Knull; 
1 S , Hidalgo, July 30, 1938, 19 $ $ , 1 <? , Dec. 28, 1945, R. H. 
Beamer; 1 j , Hidalgo, July 28, 1928, A. M. James; 2 2 ? and 
1 i , Cameron Co., Aug. 3, 1928, R. H. Beamer. (Florida) 2 $ $ , 
1 $ , Wakulla, July 10, 1939, R. H. Beamer; 1 $ , Fruitland, Aug. 
11, 1930, R. H. Beamer; 2 $ $ , Sanford, Nov. 18, 1926, 1 $ , 
June 22, 1926, E. D. Ball; 4 J $,!<?, Tampa, Oct. 17, 1925, E. D. 
Ball; 1 ? , Cocoa, May 5, 1926, E. D. Ball; 2 $ ? , La Belle, July 
16, 1939, R. H. Beamer; 1 5 , La Belle, July 16, 1939, P. B. Law- 
son; 2 9 ? , La Belle, July 16, 1939, P. W. Oman; 1 , La Belle, 

April 21, 1921, D. M. DeLong; 1 ^ , Likely, July 24, 1934, R. H. 
Beamer; 1 $ , Naples, May 14, 1928, E. D. Ball; 2 $ $ , Miami, 
April 1 , 1921, D. M. DeLong; 1 $ , Homestead, May 16, 1926, 
E. D. Ball; 1 9 , Paradise Key, April 8 , 1921, D. M. DeLong 
and 1 i , Key West, July 20, 1939, R. H. Beamer. 

Host Plants: No host plant is known. 

Comparative Notes: This is apparently the only species in Flor- 
ida in which the face is entirely light. In Texas, however, this 
species is easily confused with loricatas and pennatus but the male 
genitalia easily separate them. Albifrons was described by DeLong 
(1943) as loricatiis but that species, described from California, ex- 
tends only into Texas, and this species, distinctly different, is also 
found in Florida. 

18. Scaphytopius {Cloanthanus) loricatus (VanDuzee) 

Platymetopius loricatui. Van Duiee, E. P,, Bull, of Buffalo Soo Nat. Hist , V, p. 205» 
1894. 

Resembling frorUalis, but more slender, with a sharper crown, 
face with few or no dark markings and without genital paraphyees 
in the male. Length: female 4.5 mm., male 4 mm. 

Color: Crown brown with light markings as follows: wedge, g 
thin line along anterior margin, two pairs of slender marks before 
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eyes and a line on each nde of median sutuze joining or almost 
joining a pair of spots at base next median suture; a spot on pos* 
terior margin next each eye. Pronotum irrorate with brown, slightly 
darker than crown, with pale vittae distinct. Scutellum yellow to 
brown with typical light markings. Pace yellow to light fulvous, 
much lighter than adjoining area of venter, sometimes a few indis- 
tinct darker markings in area of wharksmouth and at apex; line 
behind eye sometimes faintly indicated; apex of clypellus dark. 
Forewing brown to fuscous with milky aeroles throughout, espe- 
cially in costal cell. 

Structural Characteristics: Crown in male about one and two- 
thirds as long as width between eyes, slightly longer in female, 
almost straight on each side of a rather blunt apex. Pronotum about 
three-fourths as long as crown, about two and one-half times as wide 
as length at middle and about three and one-half times length behind 
eyes. Clypeus slightly over twice as long as width at ocelli, narrow- 
ing evenly to clypellus on apical three-fourths; clypellus broadest 
near apex. Face in lateral view almost straight, sometimes slightly 
concave between anterior margin of eyes of female. Porewing with 
venation typical, a few marks in brachial cell and about ten 
recurved veins to costa. 

Oenitalia: Valve over two-thirds as long as greatest width, pos- 
terior margin broadly rounded; anterior margin concave on each 
side of a truncate median process. Aedeagus “J”-shaped, shaft 
almost as long as plates, parallel margined to abruptly curved por- 
tion on apical two-fifths, then narrowed to a pair of erect processes 
on ventral side and a much shorter process on dorsal side; base short. 
Styles less than twice as long as greatest width, evenly narrowed 
from base to middle, distinct lobe on outer margin before outwardly 
projecting, bluntly pointed, apical process. 

Last ventral segment of female about one and one-half times as 
wide as length at middle, posterior margin broadly convex without 
lobes or notches. 

Types: Lectotype ^ , California, Coquillet, in the Iowa State 
College collection, Ames, Iowa. Allotype $ , Brea, California, July 
29, 1985, R. H. Beamer, here designated, in the ^ow Entomological 
Collections. Parallotype $ $ as follows: (California) 1, Alpine, 
July 9, 1929, R. H. Beamer; 1, Lompoc, Aug. 7, 1938, R. I. Sailer; 
4, Laguna Beach, Orange Co., Aug. 10, 1931, Billie Moore; 2, Pasa- 
dena, June 17, 1908, E. D. Ball; 1, Santa Barbara, April 25, 1908, 
B. D. Ball; 1, Los Angeles, P. R. Uhler; 1, Los Angles Co., Coquillet 
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and 1, San Diego Ck>., July 4, 1929, R. H. Reamer. (Amona) 1, 
Patagonia, June 24, 1933, 3, Aug. 22, 1935, 1, Aug. 21, 1935, R. H. 
Reamer; 7, Patagonia, Sept. 7, 1929, 3, Aug. 8, 1930, 1, Oct. 5, 1935, 
4, Sept. 10, 1933, E. D. Rail; 10, Patagonia, Oct. 23, 1937, P. W. 
Oman; 4, Tucson, June 23, 1929, 1, May 23, 1929, 1, Sept. 20, 1929, 
1, June 28, 1930, 1, July 16, 1935, E. D. Ball; 4, Mesa, Sept. 10, 1938, 
1, Dec. 16, 1939, Christensen; 11, Santa Cruz River, near THibac, 
Oct. 23, 1937, P. W. Oman; 6, Santa Cruz Valley, Sept. 6, 1937, 
E. D. Ball; 2, Santa Cruz River, July 30, 1937, E. D. Ball; 1, 
Patagonia Mts., Aug. 20, 1940, D. J. and J. N. Knull; 1, Phoenix, 
Sept. 14, 1937, 1, Nov. 10, 1938, Christensen; 2, Chiricahua Mts., 
Sept. 14, 1938, D. J. and J. N. Knull and 2, Roosevelt Dam, Oct. 26, 
1930. (Texas) 11, Concan, July 6, 1936, D. R. Lindsay; 19, Concan, 
July 6, 1936, R. H. Beamer; 2, Val Verde Co., June 28, 1940, D. J. 
and J. N. Knull; 1, Uvalde Co., June 26, 1940, D. J. and J. N. Knull; 
1, Ft. Stockton, May 31, 1937, D. J. and J. N. Knull; 1, Davis Mts., 
June 2, 1937, D. J. and J. N. Knull and 2, Medina Co., June 24, 1940, 
D. J. and J. N. Knull. 

Host Plants: Ball writes (1932) “ — a few nymphs and many 
adults were taken on the Water-Wally (Baccharis glvtinosa) which 
grows so abundantly in the washes in Arizona.” Other records on 
specimens examined were white clover and willow at Tucson, Ari- 
zona, and peach foliage and Amaranthus sp. in Bexar Co., Texas. 

Comparative Notes: This species varies considerably in color — 
from almost black in southern California to light brown in southern 
Texas. In some few cases the face becomes reddish and it resembles 
irroratus somewhat, but the darkness of irroratus is due to dark dots 
— that of loricatus is a cloudiness. In Texas this species resembles 
albifrons but can be easily separated by the male genitalia. 

One male cotype of irroratus, with a reddish face, collected at 
Tijuana, Mex., June 15, 1908, proved to be this species. Dr. Ball 
had already realized this and had so placed it in his collection. 
Osborn (1921) in listing loricatus from Florida was evidently refer- 
ring to albifrons. 

19. Scaphytopius (Cloanthanus) pennatus Hepner 

Seof^ytopiut iCioanthanui) ptnnattu, Hepofr, L. W., Jour. Kan. Ent. Soo., XIX, p. 
90 , 1040 . 

Resembles loricatus but slightly smaller, larger markings on crown 
and with wing-like processes at apex of aedeagus. Length: female 
4 mm., male 3.8 mm. 
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Color: Crown dark brown to foaoouB, except for li^t markings 
as follows: narrow line along anterior maripn* wedge, two pairs of 
large spots forming an incomplete band before eyes, a pair of large 
spots at base next median suture and a smaller pair next eyes. 
Pronotum same color as crown with vittae usually distinct. Scutel- 
lum yellow to brown with typical light markings usually distinct. 
Face yellow with a few dark spote along lateral margins of genae 
and in area of sharksmouth ; vitta behind eye sometimes faintly indi* 
cated. Forewing semihyaline fulvous with brown veins and irrora- 
tions throughout, except for light aeroles. 

Structural Characteristics: Crown about one and two-thirds as 
long as width between eyes, slightly convex on each side of a bluntly 
pointed apex. Pronotum less than three-fourths as long as crown, 
about three times as wide as length at middle. Clypeus about twice 
as long as width at ocelli, margins slightly concave near base of 
antennae. Face broadly convex in lateral view, except for slight 
concavity between anterior margin of eyes. Forewing with typical 
venation in clavus, several vein-like marks in brachial cell and about 
ten recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior mar- 
gin rounded to a blunt point; anterior margin concave on each side 
of a broad,' rounded median lobe. Plates relatively broad near base, 
apical portion short and slender. Aedeagus roughly "L”-8haped, 
shaft almost parallel margined to a pair of wing-like processes at 
apex; base almost as long as shaft. Styles about twice as long as 
greatest width, almost parallel margined to lobe on outer mArgin 
before finger-like process on apical third. 

Last ventral segment of female slightly less than twice as wide 
as length at middle, lateral margins slightly convex; posterior mar- 
gin slightly produced to a broad, oval median lobe. 

Types: Holot 3 T)e ^ , allotype $ , Brownsville, Texas, July 3, 
1938, R. H. Beamer, in the Snow Entomological Collections. Para- 
types as follows: (Texas) 1 , Hidalgo Co., July 28, 1928, A, M. 

James; 1 pr., Cameron Co., Aug, 3, 1928, L. D. Beamer; 1 $ , 
Cameron Co., Aug. 3, 1928, R, H. Beamer; 1 ^ , Brownsville, July 
4, 1938, Jean Russell; 1 ^ , Brownsville, June 29, 1938, R. H. 
Beamer; 1 $ , Brownsville, June 29, 1938, R. I. Sailer. 

Host Plants: No host plant is known. 

Comparative Notes: This species is apparently restricted to 
southern Texas. It is nearest lorioatus, but has more distinct q)0ts 
on crown and wing-like processes at apex of aedeagus. 
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20. Scaphytopaa (CloatUhamu) flavifrons Hepner 

Beapht/topiut Wtoanthanm) fiavi/roiu, Hepner, I.. W., Jour. Kan. Ent. Soe., CTT, p. «. 
1046 . 

Resembling pennatus but broader and with longer apical proc- 
esses at apex of aedeagus. Length: female 4 mm., male 3.8 mm. 

Color; Crown dark brown with light marks as follows: wedge, 
two spots on each side of wedge along anterior margin, the one 
nearest eye smallest; a spot on each side of median suture on disc; 
a large spot on each side of median suture and a smaller one next 
each eye on posterior margin. Pronotum light brown with many 
fuscous dots throughout; typical light vittae indicated. Scutellum 
ivory to yellow with dark color restricted primarily to basal half. 
Face bright yellow, sometimes flecked on clypeus and outer margins 
of genae; much lighter than venter. Forewings translucent brown 
and white, the white primarily restricted to aeroles in the male; 
darkest on outer anteapical ceil and adjacent area of costa. 

Structural Characteristics; Crown about one and one-half times 
as long as width between eyes, margins convex on each side of 
rounded apex. Pronotum about three-fourths length of crown, 
about two and one-half times as wide as length at middle and four 
and one-half times length behind eyes. Clypeus about twice as 
long as width at ocelli, slightly sinuate at antennae. Clypellus 
broadest near apex. Face distinctly convex in lateral view. Fore- 
wing with ten to twelve recurved veins to costa and often extra cross- 
veins in clavus. 

Genitalia; Valve about as long as greatest width, posterior mar- 
gin distinctly convex on each side of bluntly-pointed apex; anterior 
margin with long, slender, median lobe. Aedeagus roughly “L”- 
shaped. dorsal part broader but slightly shorter, shaft slightly 
curved near base, a pair of pointed apical processes, each about 
two-flfths length of shaft. Styles about two and one-half times 
basal width, distinct lobe on outer margin before outwardly pro- 
jecting, finger-like, apical process. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margins convex; posterior margin convex, slightly 
lobed at middle. 

Types: Holotype $ , Brownsville, Texas, May 25, 1939, D. J. 
and J. N. Knull, in the Knull collection, Ohio State University, 
Columbus, Ohio. Allotype $ , Brownsville, Texas, Dec. 29, 1945, 
R. H. Beamer, in the Snow Entomological Collections. 1 % para- 
type, Cameron Co., Texas, Aug. 3, 1938, R. H. Beamer. 
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Hatt PUmtt: No host plant is Icnown. 

Comparative Notes: This species is apparently restrieted to tiie 
extreme southern part of Texas and is relatively rare. Its broad- 
ness and distinct genitalia separate it from any other species in the 
area. 


21. Scophytopius {Cloardhanus) anisacanus (Ball) 

Natutoideiu antaacanut. Ball, £. D., Can. Ent , LXIIl, p. SiS, 19S1. 

Resembles loricatus but larger, with a different pattern on crown 
and with long aedeagus and small paraphyses. Length: female 
4.5 mm., male 4.5 mm. 

Color: Crown with area between eyes ivory with brown irrora- 
tions, irregular brown markings around wedge and usually dark lines 
connecting these two dark areas ; this leaves a more or less complete 
light band before the eyes and the remainder of crown consisting 
primarily of alternating thin light and dark irregular lines. Prono- 
turn milky with fuscous irrorations excepting typical light lines. 
Scutellum brown with typical light markings. Face creamy yellow 
with apex of clypellus black and sometimes light markings on cly- 
peus and a few marks behind eye. 

Structural Characteristics: Crown about one and two-thirds as 
long as width between eyes, slightly concave on disc, margins slightly 
convex to a bluntly-pointed apex. Pronotum almost three-fourths 
as long as crown, two and one-half times as wide as length at 
middle and about four and one-half times length behind eye. Cly- 
peus over twice as long as width at ocelli, slightly sinuate near base 
of antennae. Clypellus broadest near apex. Face almost straight in 
lateral view. Forewing with vein-like markings in brachial cell and 
about eleven recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior mar- 
gin oval, with a small apical lobe; anterior margin somewhat con- 
cave on each side of median lobe. Paraphyses spiall and short, much 
shorter than shaft of aedeagus. Aedeagus about as long as plates, 
evenly narrowed to sharp curve near outer third; apical third almost 
parallel margined to a pair of small, slender apical processes. Styles 
over twice as long as greatest width, narrowest near middle, broadly 
rounded on outer margin to a short, outwardly projecting, apic^ 
process. 

Last ventral segment of female slightly less than twice as wide as 
lengUi at middle, lateral margins slightly convex; posterior margin 
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lobed on each side and small lobas on each side of a small median 
notch. 

Types: Holotype $ , allotype $ , Sabino Canyon, Ariz., June 28, 
1930, E. D. Ball, in the National Museum, Washington, D. C. 1 
pair of paratypes on hand — Santa Catalina Mts., Ariz., July 17, 
1930, E. D. Ball. 

Additional Material Studied: Babaquivari Mts., Ariz. 

Host Plants: Ball (1932) writes “ — ^types together with the 
nymphs were taken on the mint-like plant (Anisacanthus thurberi) 
near Tucson, Arizona.” 

Comparative Notes: This is a relatively large species, almost 
covered with vermiculations. The long, curved aedeagus with tiny 
paraphyses is distinct and unhke any other species. 

22. Scaphytopius (Cloanthanus) contractus Hepner 

Seaphytoptut iCloanthanvt) eontractiu, Hepner» L. W., Jour Kan. Ent. Soe., XIX, p. 
92 , 1946 . 

Resembles loricatus, but lighter in color, shorter crown and small 
paraphyses. Length : female 4 . 1 mm., male 3 . 8 mm. 

Color: Crown white with an irregular, broad band across middle 
and a few thin lines on each side of wedge, yellow to brown. Prono- 
tum a dark greenish-fulvous with light vittae distinct and sometimes 
irregularly bordered with dark dots. Scutellum same color as 
pronotum, or slightly lighter, with light markings distinct. Face 
yellow, narrow white line along margin between ocelli; slightly 
tawny behind eye, except for short, faint vitta; apex of clypellus 
black. 

Structural Characteristics: Crown about one and two-thirds as 
long as width between eyes, lateral margins convex on each side of 
bluntly pointed apex. Pronotiun only slightly shorter than crown, 
two and one-half times as wide as length at middle and five times as 
wide as length behind eyes. Clypeus about twice as long as width 
between ocelli and, except for slight sinuation at antennae, evenly 
narrowed to clypellus. Face convex in lateral view. Forewings with 
vein-like marks in brachial cell and about ten recurved veins to 
costa. 

Oenitdlia: Valve almost as long as greatest widtii, posterior 
margin oval; anterior margin concave on each side of a blunt, nar- 
row, median lobe. Plates relatively slender, broadest on basal third. 
Small, short paraphyses, barely extending to apex of valve. Aedeagus 
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^imnaf. pArsllel*in&rgioed tiiroughout, consisting of ft bftlftlf StttU^iikA 
part, a short, simple, slightly curved shaft and an apical part sbout 
as long as basal part but curved at a right angle on middle. Styles 
somewhat over twice as long as basal width, “dog-legged” and almost 
parallel margined on middle, slightly lobed on outer margin at 
apical fourth before finger-like apical process. 

Last ventral segment of female slightly less than twice as wide 
as length at middle, lateral margins slightly concave, posterior mar- 
gin produced at middle with a very shallow median notch. 

Types: Holotype , allotype ? , and 1 $ paratype, Browns- 
ville, Texas, Jime 29, 1938, R. H. Beamer, in the Snow Entomological 
Collections. 1 ^ paratype, Brownsville, Texas, June 29, 1938, L. 
W. Hepner. 

Host Plants: The host plant is not known. 

Comparative Notes: This species, evidently restricted to southern 
Texas, is quite distinctive with its yellow face and short aedeagus 
with short, small genital paraphyses 

23. Scaphytopius (Cloanthanus) brunneus Hepner 

Sca^hytopw iCltMtUhomm) brunneui, Hepner, L W , Jour. Kjin. Ent. Soc , XIX, p. 
08 , 1948 . 

Resembles loricatus but lighter, darker on lateral margins of face 
and with small genital paraphyses. Length: female 4 mm., male 
3.7 mm. 

Color: Crown brown with light markings as follows: narrow 
line along anterior margin; wedge and a pair of oblique lines on each 
side; three pairs of markings on a band before eyes, the median pair 
longest; two pairs of spots on posterior margin, one next each eye 
and one on each side of median suture, the median pair often split 
anteriorly. Pronotum about same color as crown with typical 
vittae evident. Scutellum brown with typical light markings. 
Clypeus, lorae and clypellus yellow to fulvous with white sharks- 
mouth; irregular area along margin between eyes and irregular light 
markings in area of sharksmouth, brown; apex of clypellus dark. 
Qenae with numerous dark irrorations, vitta behind eye irregular but 
distinct. Forewing semihyaline fulvous with milky aeroles and 
brown irrorations; veins brown, becoming fuscous on apex and costa. 

Structwal Characteristics: Crown about one and one-third times 
as long as width between eyes, longer in female, anterior margin 
i^ost straight on each side of a blunt apex; wedge about one- 
fburth length of crown. Pronotum about ^ree-foiurths as Icmg as 



Bmtmi Thb 'nan SoAtanaeaii 4®l 

oroWD; shorter in female, about two and one-half times as wide as 
length at middle and about four times as wide as length behind eyn. 
Clj^us over twice as long as width at ocelli, practically no con- 
striction at antennae. Clypeus relatively slender and somewhat en- 
larged near apex. Face in lateral view almost straight in male, 
definitely concave between anterior margin of eyes in female. Fore- 
wing with several vein-like marks in brachial cell and eight or nine 
recurved veins to costa. 

GeniUdia: Valve somewhat shorter than greatest width; posterior 
margin convex on each side of a bluntly pointed apex; anterior mar- 
gin with relatively long median lobe. Plates short and very broad 
near base. Aedeagus in lateral view, broad, roughly “U”-ehaped, 
dorsal part shortest, shaft broad and short, enlarged at apex. Para- 
physes very small and short, hardly reaching to apex of shaft of 
aedeagus. Styles about three times as long as basal width, rela- 
tively large lobe on outer margin just before slender, finger-like 
apical process. 

Last ventral segment of female about twice as wide as length 
at middle, lateral margin convex, posterior margin with small lobe 
at each side and broad median lobe. 

Types: Holotype $ , allotype $ and a pair of paratypes. Para- 
dise Key, Fla., April 9, 1921, D. M. DeLong, in the DeLong col- 
lection, Ohio State University, Columbus, Ohio. Additional para- 
types as follows: 2 $ $ , Key Largo, Fla., July 19, 1939, R. H. 
Beamer. 

Host Plants: No host plant is known. 

.Comparative Notes: The only species with which this might be 
confused in southern Florida is albifrons, from which it may be 
separated by its marginal infuscation on face, and small parapbyses. 

24. Scaphytopius (Cloanthaniis) ftisdfrons (Van Duzee) 

Platymetopifu fuMcifront, Van Duzee, Bull. Buffalo Boo. Nat. Hiat , V, p. 206, 1804. 

Platym 9 topiu 9 abrupttu. Ball, E. D., Ent. News, XX, p. 166, 1909. 

Resembling frontalis, but with shorter crown, face and crown 
entirely dark and with plates of male very short. Length: female 
4.5 mm., male 4 mm. 

Color; Crown fuscous and white mottled in male, lighter in 
female, usually darkest on each side of median suture. Pronotum 
BftttiA color as crown with irregular vittae usually evident. Scutel- 
lum dark, orange spot near each basal comer, typical lis^t maik- 
inp distinct. Face in male fuscous with small white qrata thnmgh- 
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out, dai&est on outer margin of genae, female usuiUly lighter; 
sharksmouth small in both; white vitta behind ^e and two shorter 
vittae before eye, distinct. Forewing of male fuscotu with semi- 
hyaline milky spots throughout, larger in costal area; female lighter, 
usually semibyaline milky with brown veins, darkest in apical cells. 
Occasionally females are found which are the same color as the 
males but usually they are much Qghter. 

Stmctwal Characteristics; Crown about one and one-third as 
long as distance between eyes, anterior margin slightly convex on 
each side of a blunt apex; wedge about one-third length of crown. 
Pronotum about four-fifths as long as crown, over twice as wide as 
length at middle and four times length behind eyes. Clypeus less 
than twice as long as width between ocelli, only slightly narrowed, if 
at all, at antennae. Clypellus enlarged at both ends. Face convex 
in lateral view, more so in the male. Forewing with venation typical, 
about six vein-like marks in brachial cell and about ten recurved 
veins to costa. 

Oenitalia: Valve over three-fourths as long as greatest width, 
broadly oval on posterior margin; anterior margin broadly produced 
on median third. Plates truncate, extending only slightly beyond 
styles. Paraphyses broad, extending well beyond plates, apices 
spear-like. Aedeagus about as long as width at base, evenly nar- 
rowed to a fiange-like, broadly pointed apex. Styles over twice as 
long as basal width, slightly constricted on basal third, outer margin 
rounded to finger-like process on apical third. 

Last ventral segment of female almost three times as wide as 
length at middle, lateral margins convex, posterior margin lobed on 
outer third, median third concave with relatively long, parallel- 
sided notch at middle. 

Types: Lectotype $ , “Arizona,” in Iowa State College collection, 
Ames, Iowa, lectoallotype $ , same data, here designated. Both of 
these were on hand for study. 

Additional Material Studied; (California) San Jacinto Mts., 
Topango Cwiyon, Arroyo Seco River, Alpine, Eureka, Beaumont, 
Gibson and Pine Valley. (Arizona) Huachucua Mts., Oak Creek 
Canyon, Chiricahua Mts., Santa Rita Mts., Flagstaff, Glenn Oaks, 
Santa Catalina Mts. and Pinal Mts. (Utah) Alton and Logan Can- 
yon. (Colorado) Rabbit Ears Pass. (Wyoming) Grand Teton 
National Park and Yellowstone Park. 

Host Plants; Ball (1932) writes “ — ^apparently strictly confined 
to the buckbrush. The writer has taken it commonly in Utah afid 
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Arisona on Ceamthtu fedleri." One specimen was taken in 1988 
by R. H. Beamer on Amorpha frtUdoaa in Huachucua Mta., Aiuona, 
but ibis may have been merely resting there. 

Comparative Notes: This species, with its two subspecies, are 
distinctly different from other species in the shape of the external 
genitalia. References to this species from east of the Rockies prob> 
ably refer to nigrifrons or magdalensis. 

25. Scaphytopius (Cloanthanus) ftiscifrons compactvs (Ball) 

FUUymetoptus compaetus. Ball, E D , Ent News, XXVII, p 176, 1016. 

Resembles ftiscifrons but with definite light band on crown before 
eyes. Length: female 4.7 mm., male 4.5 mm. 

Color: Crown black with yellow irrorations except for irregular 
light band before eyes, wedge, and a spot on posterior mai^n next 
each eye; often a pair of oblique light marks on base about half 
way between median suture and eyes. Pronotum semihyaline milky 
with heavy black irrorations, heaviest near posterior margin, lightest 
on anterior and lateral margins, often yellow area behind each eye; 
vittae obscure or faintly indicated near lateral margins. Scutellum 
with basal half brown with ivory or yellow spots in each comer and 
irregular spots throughout; apical half usually ivory to yellow with 
few dark markings, if any. The scutellum varies considerably, but 
is usually much lighter than in ftiscifrons. Forewing semihyaline 
white, with heavy black markings, especially on disc of outer 
anteapical and adjoining area of costa and in apical cells. The 
amount of black may vary from almost none in specimens from 
Colorado and Wyoming to almost entire in specimens from the 
mountains of California. Face chocolate brown to black, lightest on 
lorae, with small, light dots throughout; short light vitta behind eye, 
one below ocellus and another at base of antennae; sharksmouth 
short but distinct; basal margin of clypeus narrowly lined with light. 

Structvral Characteristics: Crown only slightly longer at middle 
♦.hftn width between eyes; wedge about one-third length of crown. 
Pronotum about three-fourths as long as crown, almost three times 
as wide as length at middle and four and one-half times length 
behind eyes. Clypeus about twice as long as width at ocelli, slightly 
sinuate near base of antennae. Clypellus widest near apex. Face 
convex in lateral view. Forewing venation often obscured by dark 
markings. 

CfemtaKa: Valve about four-fifibs as long as greatest width, pos- 
terior margin broadly rounded; anterior mai^in slightly concave qn 
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each side of a sleoder median process. Plates short, evenly rounded 
on outer margins. Paraphyses more or less parallel-margined to 
spearlike apices. Aedeagus about as long as basal width, apex 
flange-like and bluntly pointed. Styles reaching almost to apmc of 
plates, about two and one-half times as long as greatest width, sinu- 
ate near basal third, broadly lobed on outer margin to a finger-like 
process on apical third, somewhat more slender than in fiucifrotu. 

Last ventral segment of female almost three times as wide as 
greatest length, lateral margins convex, posterior margin with deep, 
“V”-shaped, median suture and a small concavity on each side. 

Types: Lectotype ? , Dunsmuir, Calif., Aug. 13, 1912, E. D. 
Ball, here designated, in the National Museum, Washington, D. C. 
Allotype $ , Dunsmuir, Calif., June 29, 1935, B. H. Beamer, here 
designated, in the Snow Entomological Collections. Parallotype 
$ $ ea follows: (California) 2, Towie, Aug. 20, 1938, R. I. Sailer; 
6, Towie, Aug. 20, 1938, R. H. Beamer; 1, Echo, Aug. 10, 1940, 
R. H. Beamer and 1, Yosemite National Park, Aug. 1, 1940, R. H. 
Beamer. (Wyoming) 1, Grand Teton National Park, Aug. 18, 1931, 
John Nottingham. (Montana) 2, Haugan, Aug. 9, 1931, R. H. 
Beamer and 2, Haugan, Aug. 9, 1931, John Nottingham. 

Host Plants: Ball says (1932) “ — ^taken by the writer on a tall 
species of Buckthorn {Ceanothus sp.) in northern California and 
has since been taken in small numbers in the higher mountains of 
Arisona.” However, Ball may have confused this subspecies with 
the following subspecies, which it resembles. 

Comparative Notes: This subspecies evidently replaces fiucifrons 
at high altitudes. 

26. Scaphytopius (Cloanthanus) fvscifrons mmutus Hepner 

SeaphytojHUi (CloanthanuB) fuicifron$ lubtp. mmutui, Hepner, L. W., Jour. Kan. Ent. 
8oe., XIX, p. 94, 1946. 

Resembles compactus, but smaller, with basal area of crown light 
and with distinct light band across forewing. Length: female 4 
mm., male 4 mm. 

Color: Crown brown except for ivory to yellow markings as 
follows: wedge, narrow area next pronotum, more or less distinct 
band before eyes, and narrow line along anterior margin. Prono- 
tum brown irrorate with fulvous, more or less broad milky area 
along posterior margm; vittae indistinct or absent, except near lat- 
eral margins. Scutellum ivory to yellow, large brown spot near 
each basal comer and sometimes indistinct irrorations between these. 
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Face reddish-brown, approaching black on lateral margins of genea 
and near sharksmouth; small, light irrorations throughout, larger 
light spot along margin of genae next lower part of lorae, on disc of 
loral sclerites and on disc of clypeus near apex; a light vitta 
behind eye, a shorter one near ocellus and another near base 
of antennae; sharksmouth small but distinct; basal margin light. 
Forewing semihyaline milky with black markings on basal half and 
in anteapical and apical cells, leaving a distinct light band across 
second cross-vein and across apices of anteapical cells, giving a dis- 
tinct two-banded appearance, more distinct in males, which are 
usually slightly darker; veins dark throughout. 

Structural Characteristics: Crown about one and one-third as 
long as width between eyes, margins slightly convex; wedge about 
one-fourth length of crown. Pronotum about three-fourths as long 
as crown, about three times as wide as length at middle and four and 
one-half times length behind eyes. Clypeus almost twice as long 
as distance between ocelli, only slightly sinuate, if any, at antennae. 
Clypellus widest near apex. Face convex in lateral view, although 
slightly concave between anterior margin of eyes. Forewing with 
claval veins joining or almost joining; eight or ten more or less 
distinct cross-veinlike marks in brachial cell and about twelve 
recurved veins to costa. 

Genitalia: Valve about four-fifths as long as greatest width, 
oval on median half of anterior margin, broadly truncate on medfan 
half of anterior margin. Plates short, bluntly pointed. Paraphyses 
only slightly broadened toward sharp apices. Aedeagus short, small- 
est at base, broadest just before blunt apex. Styles about two and 
one-half times as long as basal width, sinuate on basal fourth, 
slightly lobed on outer third to a parallel margined apical process. 

Last ventral segment of female about three times as wide as great- 
est length; irregularly lobed on each side of a relatively long, 
parallel-margined median notch. 

Types: Holotype ^ , allotype J , and 6 5 and 7 ^ paratypes, 
Miami, Arizona, Aug. 6, 1941, R. H. Reamer, in the Snow Entomo- 
logical Collections. Additional paratypes as follows: (Arizona) 
1 ^ , Yamell Hts., Oct. 8 , 1929, 1 5 , July 21 , 1929, E. D. Ball; 
4 $ ? > 2 , Pinal Mts., July 7, 1936, E. D. Ball; 1 5 , Sants 

Catalina Mts., July 30, 1930, E. D. Ball; 1 g , Santa Rita Mts., 
June 16, 1933, P. W. Oman and 1 pr., Douglas, June 10, 1936, E. D. 
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Ball. (Texas) 1 $ , (Donoan, July 6, 1986, R. H. Beamer and 1 $ , 
Chisos Mts., Sept. 19, 1988, D. J. and J. N. Knull. 

Host Plants: Ball’s reference (1982) to compactus in Arizona 
probably referred to this subspecies, as some of his specimens were 
labelled "Ceonothus" 

Comparative Notes: The specimens from Texas are somewhat 
smaller than those from Arizona, tmt appear to be the same thing. 
It is easily separated from compactus by its smaller size and more 
light color on crown and face. 

27. Scaphytopius (Cloanthanus) dodonanus (Ball) 

Natutotdeut dodonanus. Ball, B. D., Ckn. Ent., LXIII» p. 2S6, 1981. 

Resembling fidvus but with longer crown, with genital paraphyses 
united basally and western in distribution. Length: female 4.2 
mm., male 4 mm. 

Color: Crown fulvous to brown with ivory markings as follows: 
wedge, three pairs of spots across crown in front of eyes, a pair of 
spots near median suture at base and a pair of small spots on 
posterior margin next eyes. Pronotum yellow-fulvous, vittae usually 
at least faintly indicated. Scuteilum yellow to orange with typical 
marking^ ivory. Face creamy-yellow throughout. Forewinp 
semihyaline-fulvous with a few scattered aeroles; veins concolorous 
except in apical cells and costa, where they are brown. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes, bluntly pointed, wedge only about 
one-fifth length of crown. Pronotum about three-fourths as long as 
crown, about two and one-half times as wide as length at middle and 
about five times length behind eyes. Clypeus about twice as long 
as width at ocelli, more or less evenly narrowed to apex. Clypellus 
widest near apex. Face convex in lateral view except near apex, 
where it is slightly concave. Forewing with several vein-like marks 
in brachial cell and about ten recurved veins to costa. 

Oenitdlia: Valve about as long as greatest width, rounded on 
posterior margin, concave on each side of median lobe on anterior 
margin. Plates slender, over twice as long as greatest width, broad- 
est (m basal fourth. Paraphyses loosely joined on basal third, broad- 
est on apical third, constricted on apical fifth and enlarged again 
before sharp apex. Aedeagus inserted where paraphyses separate, 
roughly an inverted “T”-shaped, with ventral process short and 
stout, dorsal process longer and more slender and shaft slightly nar- 
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rowing to a pair of erect processes at apex. Styles about three timee 
as long as basal width, almost parallel-margined on basal three- 
fourths, ^cept for slight constriction near middle, slightly lobed on 
outer margin before outwardly-projecting, finger-like, apical process. 

Last ventral segment of female about twice as wide as length at 
middle, posterior margin straight and slightly narrower than at 
widest point. 

Types: Holotype $ , allotype $ , Tucson, Arizona, June 28, 
1930, E. D. Ball, in the National Museum, Washington, D. C. One 
pair of paratypes, Tucson, Arizona, Sept. 22, 1929, E. D. Ball, on 
hand for study. 

Additional Material Studied: (Arizona) Sabino Canyon, Santa 
Catalina Mts., Santa Cruz River, Baboquavari Mts. and La Osa 
River. 

Host Plants: Ball (1932) writes “Yellow nymphs and brownish 
yellow adults were taken exclusively on the shrub Dodonaea viscosa 
var. angustifolia in Arizona.” 

Comparative Notes: Some specimens are gray with darker veins 
and markings, especially in specimens collected in October and 
November. The male genitalia is unlike any other species examined. 

28. Scaphytopius (Cloanthanus) celtidus (Ball) 

Natutoidmu eeUidw, Ball, El. D., Gan. Elnt. UQII, p. 224, 1081. 

Somewhat resembling anisacanus but smaller, lighter in color, 
with area of crown next pronotum with few or no markings and 
with distinctly different genitalia. Length: female 4.5, male 4 mm. 

Color: Crown white except for indistinct fuscous band between 
anterior part of eyes, area around wedge, a few lines on disc and 
usually a few small spots on posterior margin next eye. Pronotum 
semihyaline milky with scattered brown to fuscous dots, darkest 
along anterior and near posterior margin. Scutellum white to yel- 
low, except for indistinct darker markings near apex and sometimes 
near each basal comer. Face ivory with brown vermiculations 
throughout; sharksmouth and vitta behind ^e, distinct. Forewing 
semihyaline milky with numerous scattered fuscous vermiculations, 
usually dark area on costa and adjoining anteapical cell opposite 
apex of clavus. In some dark specimens, the vermiculations are 
fused to form large dark blotches throughout wing. 

Structural Characteristics: Crown about one and one-half times 
as lA"e width between eyes, margins slightly convex <m each side 
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of blunt apex; wedge about one-fourth length of crown. Pronotum 
about three-fourths as long as crown, about two and one-half times 
as wide as length at middle and about fomr and one-half times length 
behind eyes. Clypeus about twice as long as width at ocelli in 
female, slightly shorter in male, slightly sinuate near antennae. 
Clypellus largest near base. Face in lateral view almost straight 
in male, slightly concave between Tmterior margin of eyes in female. 
Forewing with venation typical with numerous markings in brachial 
cell and about ten recurved veins to costa. 

Oenitalia: Valve roughly triangular, posterior margin somewhat 
convex on each side of a bluntly pointed apex; anterior margin with 
broad median lobe. Plates short, broad near base. Paraphyses 
joined on basal three-fourths, apical fourth slightly bulbous before 
sharp apices. Aedeagus in lateral view with broad dorsal portion, 
shaft “J”-shaped, almost parallel-margined, and with a pair of 
slender apical processes about as long as shaft; in ventral view the 
apical processes extend laterally. Styles about two and one-half 
times as long as basal width, lobed on outer margin just before 
curved, outwardly projecting, finger-like apical processes. 

Last ventral segment of female slightly more than half as long as 
greatest width, lateral margins slightly convex; posterior margin 
with small lobe near outer margin and a broad median lobe notched 
at middle. 

Types: Holotype $, allotype , Tucson, Arizona, July 24, 1920, 
E. D. Ball, in the National Museum, Washington, D. C. One pair 
of paratypes, Tucson, Arizona, June 28, 1930, E. D. Ball, were on 
hand for study. 

Additional Material Studied: (Arizona) Lewis Spgs., Santa Rita 
Mts., Sabino Canyon. 

Host Plants: Ball (1932) writes “ — strictly confined, both nymphs 
and adults, to the evergreen desert hackberry {Celtis pallida)." 

Comparative Notes: The distinctively marked crown and dis- 
tinct male genitalia easily separate this species from any other. 

29. Scaphytopius (Cloanthanus) califomiensis Hepner 

Scaphytopiui iCloanthantu) calif omientii, Hepner, L. W., Jour. Kan. Ent. Boo., XIX, 
p. 95, 1940. 

Resembles irroraius but lighter, larger, with larger spots on 
crown, and with short genital paraphyses. Length: female 4.2 mm., 
male 8.8 mm. 

Color; Crown with fuscous areas around wedge and between 
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anterior parts of eyes, remainder fulvous except for following light 
markings: wedge, thin line along anterior margin, three pairs of 
spots before eyes, the median pair greatly elongated and joining a 
pair of spots on posterior margin next median suture. Pronotum 
milky semihyaline to fulvous with irrorations throughout, vittae 
usually indicated. Scutellum orange with typical light markings 
usually lined with fuscous. Face fulvous with brown irrorations 
throughout, usually slightly darker along lateral margins and light- 
est on lorae; sharksmouth and vitta behind eye usually fairly dis- 
tinct. Forewing scmihy aline milky to pale fulvous with veins and 
numerous dots, forming aeroles throughout; dark area on costa and 
adjoining anteapical cell. 

Structural Characteristics: Crown of male about one and one- 
half times as long as width between eyes, slightly longer in female; 
margins slightly convex in male, almost straight in female. Prono- 
tum about three-fourths as long as crown, almost two and one-half 
times as wide as length at middle. Clypeus slightly more than twice 
as long as width at ocelli, slightly sinuate near antennae. Clypellus 
relatively slender, widest near apex. Face in lateral view convex, 
slightly concave between anterior margin of eyes in female. Fore- 
wing with venation typical, about ten recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior mar- 
gin convex on each side of a bluntly pointed apex; anterior margin 
with a relatively long median lobe. Paraphyses joined on basal two- 
thirds, apices free and sharply pointed. Shaft of aedeagus short, 
curved, only slightly narrower at apex than at base. Styles only 
about twice as long as basal width, distinct lobe on outer margin just 
before outward-projecting, finger-like, apical process. 

Last ventral segment of female slightly over half as long as 
greatest width, lateral margins slightly converging ; posterior margin 
straight with exception of small, broad, median lobe. 

Types: Holotype , allotype $ , and 21 ? and 10 ^ paratypes, 
Ventura, California, July 20, 1933, R. H. Reamer, in the Snow 
Entomological Collections. Additional paratypes as follows: (Cal- 
ifornia) 2 , Anza, July 29, 1938, R. H. Reamer; 1 pair San 

Gabriel Canyon, July 2, 1935, R. H. Reamer; 1 $ , Mint Canyon, 
July 6, 1933, R. H. Reamer; 1 , Mint Canyon, June 7, 1935, P. W. 

Oman; 2 $ ? > 1 (? » Alpine, July 5, 1931, E. D. Rail; 1 J , Three 
Rivers, June 9, 1935, P. W. Oman; 1 $ , Fresno, May 20, 1898; 
3 $ 2 , Monterey, July 22, 1935, R. H. Reamer; 2 $ $ , Nipomo, 
July 24, 1935, R. H. Reamer; 1 pair Lompoc, Aug. 9, 1938, R. H. 
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Beamer; 1 $ , Lompoc, Aug. 9, 1938, R. I. Sailer; 8 $ $ , 1^, 
Beaumont, June 12, 1981, E. D. Ball; 1$ ,2^ i , Ontario, Oet 21, 
1938, Ohristensen; 2 pmrs, Hemet, Oct. 26, 1938, Christensen; 1 $ , 
Topango Canyon, Aug. 5, 1938, L. W. Hepner; 3 $ $ , 7 ^ ^ , 
Topango Canyon, Aug. 5, 1988, R. H. Beamer; 1 $ , Santa Ana Can- 
yon, July 30, 1932, R. H. Beamer; 1 ^ , Los Angeles, Uhler; 8 $ $ , 
2 ^ , Claremont, July 29, 1935f R. H. Beamer; 1 ^ , Claremont, 

July 29, 1935, Jack Beamer; 1 $ , Palm City, Aug. 7, 1935, R. H. 
Beamer; 1 ^ , Escondido, July 15, 1941, R. H. Beamer; ,2^ ^ , 
La Jolla, July 13, 1941, R. H. Beamer; 4 $ $ , 2 ^ , San Diego, 

Aug. 7, 1935, 2 $ $ , July 24, 1941, R. H. Beamer; 9 $ $ > 3 ^ , 

San Diego, July 5, 1931, E. D. Ball ; 1 $ , July 17, 1915, 1 $ , Aug. 29, 
1915, L. A. Titus; 1 , Arroyo ^co River, Aug. 8, 1938, R, H. 

Beamer; 1 $ , Strawberry, Aug. 8, 1929, R. H. Beamer; 2 pairs. 
Long Beach, July 4, 1931, E. D. Ball and 1 $ , Lindsay Hts., Dec. 
19, 1938, E. A. McGregor. 

Host Plants: Specimens were examined which had been collected 
on Arctostaphaleae glauca and A. zacamsis, but these plants may 
have been only a resting place for them. 

Comparative Notes: This species is restricted to southern Cali- 
fornia, smnewhat resembles nogalinus, but has a longer, sharper, 
darker crown and quite different genitalia. 

30. Scaphytopius {Cloanthanvs) diabolus (Van Duzee) 

Platym€tojnii9 diahohu. Van Duseo^ E. P., Proo. Calif. Acad. Sci., XIV, p. 418, 19254 

Resembles frontalis, but lighter colored, with longer crown, more 
distinct band before eyes and western in distribution. Length: 
female 4.5 mm., male 4 mm. 

Color: Crown black with ivory or white markings as follows: thin 
line along anterior margin; wedge and oblique mark on each side; 
irregular, almost complete band before eyes; and irregular markings 
in an area along basal margin, largest in female. Fronotum gray 
witii irregular black irrorations, much lighter on lateral and anterior 
margins. Scutellum black with typical light markings. Clypeus 
li|^t brown on apical two-thirds, darker on base in area of small 
sharksmouth. Lorae and clypelltis light brown except for black 
tip of clypellus. Oenae mottl^ brown to fuscous with white vitta 
behind eye and shorter one near ocellus, distinct. Forewing semi- 
hyaline white with irregular black markings throughout, heaviest 
on costa and in anteapical cell opposite apex of clavus. 
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Struetwal CharacUristics: Crown about one and one-third times 
as long as width between eyes, anterior mar g in slightly convex on 
each side of a bluntly pointed apex; wedge very short. Pronotum 
slightly over two and one-half times as wide as length at middle 
and four times length behind eye. Clypeus about twice as long as 
width at ocelli, only slightly sinuate, if at all, at antennae; depres- 
sion on each side at end of sharksmouth. Clypellus rather slender 
and slightly enlarged near apex. Face in lateral view straight in 
male, slightly concave between anterior margin of eyes in female. 
Forewing with outer claval vein approaching or touching second 
claval vein at cross-vein, often extra cross- veins in clavus; brachial 
cell with many vein-like marks and costal area with ten or eleven 
recurved veins. 

Genitalia: Valve about one and one-third as wide as length at 
middle, posterior margin somewhat convex on each side of pointed 
apex; anterior margin with short, broad median lobe. Paraphyses 
broad, extending well beyond plates, almost parallel-margined to 
sharp apex. Aedeagus in ventral view short, apices sagittate. Styles 
long, about three times as long as basal width, constricted on basal 
fourth, outer margin rounded just beyond middle to a long, bluntly 
pointed, apical process. 

Last ventral segment of female slightly less than twice as wide as 
length at middle, evenly rounded on latero-posterior margin to a 
distinct median notch on posterior margin. 

Types: Holotype ^ , No. 1788, allotype J , No. 1789, Mt. Diablo, 
Calif., July 14, 1916, E. P. Van Duzee, in the Museum of the Cali- 
fornia Academy of Science, San Francisco, Calif. 

Material Studied: (California) Mt. Shasta, Yosemite Valley, 
Weed, La Jolla, Lone Pine, Mariposa, Colfax, Doyle, Beaumont, 
Chilcoot and Ontario. (Oregon) Grants Pass, Spray, Medford and 
Ashland. (Washington) Satus Pass and Toppinish. (Arizona) 
Grand Canyon, Jerome, Prescott and Granite Dell. (Nevada) 
“Nev.” March, 1936. (Utah) Provo, Logan Canyon and Heber 
City. (Idaho) Ruhl. (Colorado) Macedonia and Poudre River 
Canyon. 

Host Plants: Ball (1932) writes of nasutus, evidently referring 
to diabolus, " — ^taken in abundance, njrmphs and adults, on the 
cliff rose (Covxmia stansburiana) in Utah and Arizona.” 

Comparative Notes: The male of noeufus was probably this spe- 
cies, but since it was described in a paper on Jamaica insects, the 
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female from that island is designated holotype for that species, 
leaving diabobu, described from California, to include tbe speci- 
mens originally placed in rumitus. The color of forewing varies 
from white with scattered black vermiculations, to almost en^rely 
black. 

31. Scaphytopius (Cloantfianus) pallidiscutus Hepner 

8caphutopw» iCloanthantu) paUidttcutuM, Hepner» L. W., Jour. K!an. Ent. Soc., XIX, 
p. 90, 1986. 

Resembles diabolus but larger, with a longer crown, scutellum 
lighter colored, and with longer aedegus. Length: female 4.5 mm., 
male 4.5 mm. 

Color: Crown black with white marks as follows: a thin line 
along anterior margin; wedge and a line on each side parallel to 
margin; an almost complete, broad irregular band before eyes; and 
two pairs of spots along posterior margin, one pair next eyes and 
another next median suture, basal fifth with black replaced by 
fulvous or brown except for a few lines. Pronotum gray with scat- 
tered dark spots; irregular light vittae usually faintly indicated. 
Scutellmn light fulvous to brown with typical light markings; some- 
times almost entirely ivory. Face evenly reddish-brown, mottled 
throughout, much more unicolorous than diabolus, except for fuscous 
tip of clypellus, irregular black markings below small sharksmouth, 
light vitta behind eye and shorter one near ocellus. 

Structural Characteristics: Crown about one and two-thirds as 
long as width between eyes, almost straight margined on each 
side of a bluntly pointed apex; wedge about one-fifth length of 
crown. Pronotum about two-thirds as long as crown, about two 
and one-half times as wide as length at middle, and four and one-half 
times length behind eye. Clypeus over twice as long as width at 
ocelli, slightly sinuate at antennae; a depression, almost parallel 
to basal margin, on each side before eye. Clypellus broadest just 
before apex. Face in lateral view concave between anterior margin 
of eyes. Forewing with two or three cross-veins connecting claval 
veins; usually ten or more marks or cross-veins in brachial cell 
and about ten recurved veins to costa. 

Genitalia: Valve about four-fifths as long as greatest width, pos- 
terior margin convex on each side of a bluntly pointed apex; 
anterior margin evenly rounded. Paraphysis almost twice as long 
as style, lai^est near base, almost parallel-margined to sharp apex, 
except for constriction near outer third. Shaft of aedeagus slender, 
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about one*half as long as styles, evenly narrowed to a pair of short, 
dorsal, apical processes. Styles almost four and one-half times as 
long as greatest width, slightly constricted on basal third, distinct 
lobe on outer margin before long, slender process on apical half. 

Last ventral segment of female somewhat less than twice as wide 
as length at middle, slightly concave on lateral margins, then 
rounded to a small median notch at middle on posterior margin; 
more truncate than diabolus. 

Types: Holotype , allotype $ , and 12 5 and 8 d paratypes. 
Boulevard, California, July 26, 1938, R. H. Beamer, in the Snow 
Entomological Collections. Additional paratypes from California 
as follows: 1 $ , Santa Rosa, Aug. 16, 1938, R. H. Beamer; 3 ? ? , 
Santa Cruz Mts., Aug. 13, 1938, R. I. Sailer; 1 9 , Jamesburg, Aug. 
11, 1938, R.H. Beamer;! 9 ,Lockwood, July 24, 1935, R.H. Beamer; 

1 9 , Lompoc, Aug. 9, 1938, R. I. Sailer; 1 9 , 2 , Beaumont, 

June 12, 1931, E. D. Ball; 1 , Big Bear Lake, July 26, 1932, R. H. 

Beamer; 29 9 , 1 <f , Topango Canyon, Aug. 5, 1938, R. I. Sailer; 

1 9 , Topango Canyon, Aug. 5, 1938, L. W. Hepner; 1 9 > Claremont, 
July 29, 1935, R. H. Beamer; 12 9 9 » 13 <? ^ , Pine Flats Camp, 
Indio, July 12, 1941, R. H. Beamer; 1 9 , Jacumba, July 17, 1940, 
R. H. Beamer; 7 9 9 , 3 , Campo, Aug. 10, 1935, R. H. Beamer 

and 3 9 9 , Pine Valley, July 27, 1938, 1 9 , July 18, 1941, R. H. 
Beamer. 

Host Plants: Specimens have been collected in southern California 
from Ceanothus QTeQgvi pvrplexans and C. cuneatus and Arcfo- 
staphylae pvngens and A. glauca, so it is possible that Ceanothus or 
Arctostaphylae is the host of this species. 

Comparative Notes: This species is similar to diabolus, but can 
be separated easily by the lighter scutellum, lighter and more evenly 
colored face and the longer aedeagus of the male. The female last 
ventral segment of this species is more truncate than that of diabolus. 
This species is evidently restricted to California. 

32. Scaphytopius (CloaMhanus) fulvus (Osborn) 

PMymetovim fulvat, 0.boro, Herbert, Rep’t. of New York St. Entomologist (tOth 
Report) p. 619, 1906. 

Resembles magdalensis, but fulvous throughout and with para- 
physes bifid. Length: female 5 mm., male 4.5 mm. 

Color: Crown fulvous with lighter markings as follows: wedge; 
one or two pairs of dots between wedge and eye, a long mark on each 
side of median suture from near wedge to posterior mar^ and 
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anotiier pair on posterior margin next eyes. Pronotum fulvous with 
light vittae sometimes faintly indicated. Scutellum fulvous with 
typical light markings. Face fulvous, usually lightest on clypeus, 
with relatively long sharksmouth faintly indicated. Forewing ful- 
vous, veins only slightly darkened except near apex and on costa. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes, anterior margin only slightly convex 
on each side of pointed apex; wedge about one-fourth length of 
crown. Pronotum somewhat shorter than crown, a little less than 
two and one-half times as wide as length at middle and about four 
times as wide as length behind eyes. Clypeus about twice as long 
as width at ocelli, almost evenly narrowed to apex. Clypellus rela- 
tively narrow and enlarged near apex. Face in lateral view almost 
straight in male, slightly concave between anterior margin of eyes 
in female. Forewing with typical venation, seven or eight recurved 
veins to costa. 

Oenitalia: Valve almost as long as greatest width; posterior mar- 
gin only slightly convex on each side of a sharp apex, anterior mar- 
gin with broad, short median lobe. Paraphyses narrow, about twice 
as long as styles, with slender lateral process on outer third. 
Aedeagys roughly “U”-shaped, dorsal part lighter and less heavily 
sclerotized, shaft almost parallel-margined to a very small dorsal 
process at apex. Styles about four times as long as greatest width, 
almost parallel-margined on basal three-fourths, only slightly lobed 
on outer margin to finger-like apical process. 

Last ventral segment of female about one and one-half times as 
wide as length at middle, latero-posterior margin rounded to a small 
median lobe. 

Types: Lectotype $ , lectoallotype $ , Cold Spr. Harbor, New 
York, August 18, 1904, H. Osborn, here designated, in Osborn Collec- 
tion, Ohio State University, Columbus, Ohio. The original descrip- 
tion gives Oyster Bay as the type locality, but Cold Spring Harbor 
is within Oyster Bay and in this case, these two localities are identi- 
cal. One cotype was on hand for study. 

Additional Material Studied: (Wisconsin) Grand Rapids. (Con- 
necticut) New Haven. (Maryland) Ashton. (Virginia) Cape Henry 
(North Carolina) Walnut and Franklin. 

Host Plants: Osborn (1904) writes “ — ^beaten from pine and 
huckleberry — ^As ail are adults it is impossible to determine the food 
plant with certainty thou^ it seems likely that it is the buckle- 
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berry and tiiat individuals taken from pines were resting acciden- 
tally on the trees.” Ball (1932) writes “ — ^found yellow nymphs 
swarming on Bayberry (Myrica oaroHnensia) at Woods Hole, Mas- 
sachusetts, July 7, 1925, a few days later an immature adult that 
was determined as fulvua was taken from this spot.” 

Comparative Notes: This species, with its subspecies cattarit, 
has genitalia which differ considerably from any other — the long, 
slender bifid paraphyses and the long, slender shaft of the aedeagus 
easily separate it from any other species. It has a relatively wide 
distribution, but from the small number of specimens, it seems to 
be relatively uncommon. 

33. Scaphytopius {Cloanthanus) jvlvus collaris (Sand, and 

DeLong) 

FUUymstopiw coUarit, Ann. Ent. Soc. Amer., XII, p. 282, 1919 

Resembles julvus, but with most of pronotum and basal half of 
scutellum dark brown and remainder of dorsum ivory to light ful- 
vous. Length: female 5.3 mm., male 4.8 mm. 

Color: Crown ivory to light fulvous; wedge and arcuate mark- 
ings on disc often indicated. Pronotum brown, except for yellow 
to fulvous area on each lateral margin, slender median vitta, and 
dots throughout. Scutellum with basal half dark brown and apical 
half yellow to fulvous. Face completely yellow to fulvous and 
without irrorations. Forewings translucent pale fulvous, veins 
brown on apex and costal area. 

Structural Characteristics: Crown about one and one-third as 
long as width between eyes, anterior margin straight to slightly 
convex on each side of bluntly pointed apex. Pronotum about 
as long as crown, two and one-half times as wide as length at 
middle and four times length behind eyes. Clypeus about twice 
as long as width at ocelli, slightly sinuate at antennae. Clypellus 
long and somewhat enlarged near apex. Face in lateral view almost 
straight in male, slightly concave between anterior margin of eyes 
in female. Forewing with typical venation; ten recurved veins to 
costa. 

Oetdtalia: Male and female genitalia about the same as for 
jvlvus. 

Types: Holotype $ , allotype $ , Penfield, Clearfield Co., Penn- 
sylvania, Aug. 24, 1918, Sanders, here designated, in the DeLong 
Collection, Ohio State University, Columbus, Ohio. The holotype 
was on hand for study. 
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Host Plants: The original description gives Vacctmum sp. as 
the plant from which the type material was taken. 

Comparative Notes: This is apparently a rather rare species, as 
only the type specimen named above has been seen by the author. 
Except for color, it agrees with fulvus in almost every respect. 

34. Scaphytopivs (Cloant^nus) frontalis (Van Duzee) 

PkUymetopiuB frontalit, Van Dusee, E. P., Can. Ent., XXII, p. 112, 1890. 

Resembles loricatm, but with lateral margins of face dark and 
with paraphyses. Length: female 4.1 mm., male 3.8 mm. 

Color: Crown fuscous to black with light markings as follows: 
narrow line along anterior margin; wedge; a large irregular spot on 
margin before each eye and a smaller pair between these; two pairs 
of dots on posterior margin, one pair next eyes and another near 
median suture. The light spots are usually smaller on the male. 
Pronotum and scutellum about same color as crown with typical 
light markings. Clypeus yellow with brown markings near base, 
forming large sharksmouth and other irregular markings along 
basal margin. Clypellus and lorae yellow. Genae yellow mesially, 
infuscated behind eyes and along lateral margins, except for distinct 
white vitta behind eye ; less distinct, short vitta near ocellus. Fore- 
wing semihyaline black, pale fulvous along veins; milky aeroles 
throughout. 

Structural Characteristics: Crown about one and one-half times 
as long as width between ocelli, anterior margin slightly convex on 
each side of blunt apex; wedge about one-fourth length of crown. 
Pronotum about three-fourths as long as crown, about two and 
one-half times as wide as length at middle and four times length 
behind eye. Clypeus about twice as long as width at ocelli, margins 
almost straight. Clypellus relatively slender, slightly broadened 
near base. Face in lateral view almost straight. Forewing with 
typical venation, several vein-like marks in brachial cell and nine 
or ten recurved veins to costa. 

Oenitalia: Valve roughly triangular, almost as long as greatest 
width, posterior margin convex on each side of a pointed apex; 
anterior margin with a wide, short, median lobe. Paraphysis long, 
slender, almost parallel-margined to a sharp apex. Shaft of aedeagus 
“L”-shaped, curved on basal two-fifths, almost parallel-margined to 
blunt apex. Styles about four times as long as basal width, large 
lobe on outer margin just before relatively Icmg, slender, finger-like,' 
apical iH'oceBS. 
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Last ventral segment of female about three-fifths as long as great- 
est width, latero-posterior margin roughly circular with a small 
median notch. 

Types: Lectotype $ , Buffalo, N. Y., June, 1887, E. P. Van Diuee. 
Lectoallotype, same data, here designated. Both types on hand for 
study and located in Iowa State College Museum, Ames, Iowa. 

Additional Material Studied: This species is one of the most 
common of the genus and occurs throughout the United States from 
Utah eastward and possibly into Mexico, as specimens are on hand 
from Brownsville, Texas. Hundreds of specimens are on hand 
from all parts of this area. 

Host Plants: Many host plants are recorded for this species. 
Specimens were examined collected from hemp in Missouri and 
Heterotheca subaxUlaris in Texas. Ball (1932) writes “ — ^was 
taken in numbers on pure stands of wild blackberry, (Biibus sp.) in 
New Jersey, the District of Columbia and again at Gainsville, 
Florida.” Osborn (1915) writes “ordinarily occiub in grass-land and 
is very frequently taken in adult form from oak trees.” Fletcher 
(1930) gives native grassland as the host plant in Texas. Gibson 
and Cogan (1915) give clover, alfalfa, grasses and woody shrubs 
as the hosts in Missouri. Van Duzee (1894) gives oak bushes as 
the host plant at Buffalo, N. Y. 

Comparative Notes: This species is the only blackish species 
with a short crown and yellow clypeus. Specimens from southern 
Texas and Florida are smaller than those collected farther north, 
but are identical in other respects. 

35. Scaphytopius (Cloanthanus) cinnamoneus (Osbom) 

Platymetojnut magdalemiM vsr. cinnamormu, Osborn, Herbert, Bull. Maine Agri. Exp. 
Sta., No. 288, p. 114, 1016. 

Resembles magdalerms but with indistinct markings on crown, 
lighter face and with more slender paraphyses. Length: female 
5 mm., male 4.5 mm. 

Color: Crown fulvous mottled with light, with white markings as 
follows: thin line along anterior margin; wedge; and two spots 
along posterior margin, one next each eye and one on each side of 
median suture. Pronotum fulvous, irregularly marked with brown, 
pale vittae usually faintly evident. Scutellum fulvous to li^t brown 
with typical light markings. Face bright fulvous, slightly clouded 
along lateral margins, sharksmouth and vitta behind eye faintly 
indicated. Forewing semihyaline light fulvous, with numerous 
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brown irrorations, becoming fuscous on apex and outer anteapioal 
cell; veins brown, darker on costa. 

Structural Characteristica: Crown almost one and one-half times 
as long as width between eyes, anterior margin only slightly convex 
on each side of bluntly pointed apex; wedge over one-thiid length 
of crown. Pronotum about three-fourths as long as crown, two 
and one-fourth times as wide fts length at middle and three and 
one-half times as wide as length behind eyes. Clypeus about twice 
as long as width at ocelli, somewhat constricted at antennae, slight 
concavity along sharksmouth. Clypellus relatively stout and en- 
lai^ed near apex. Face in lateral view almost straight. Forewing 
with vein-like marks in brachial cell and about nine recurved veins 
to costa. 

Genitalia; Valve about one and one-third as wide as length at 
middle, posterior margin bell-shaped to small, teat-like, rounded 
process at apex. Paraphysis with large basal, bulb-like process, 
almost parallel-margined to sharp apex. Aedeagus ‘‘L”-shaped, 
narrowest near slightly enlarged apex. Styles about four times as 
long as basal width, slightly sinuate near basal third, lobe on outer 
margin before stout, finger-like process on apical two-fifths. 

Last ventral segment of female slightly less than twice as wide 
as length at middle, lateral margins slightly convex; posterior mar- 
gin almost straight with small median notch. 

Typea: Lectotype , Aug. 30, 1913, lectoallotype J , Aug. 5, 
1913, Orono, Maine, Herbert Osborn, here designated, in the Snow 
ihitomological Collections, were on hand for study. 

Additional Material Studied: (Manitoba) Red Deer River, Mafe- 
king, Birch River and Swan River. (Michigan) Thompson, Che- 
Ix^gan Co., Bryants Bog and Mud Lake. (Minnesota) Eveleth 
and Itasca Park. (Wisconsin) Brule. 

Hoat Planta: A long series was collected on Chamaedaphne at 
Itasca Park, Minnesota, by R. H. Beamer, and a pair was taken 
from the same host at Bryants Bog, Michigan, by H. B. Htmger- 
ford. ''Bear berry” was given as the host of a long series collected 
at Mafeking, Manitoba, by R. H. Beamer. Both of these plants 
are in the heath family, so it is possible that the species is restricted 
to the family or certain plants in tbe family. 

Comparative Notea: Although described as a variety of magda- 
Umaia, the gentalia show this species to be more closely allied to 
frontodxa than to any other. S^ral male specimens collected at 
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Toronto, Canada, in September are much darker and may repre- 
sent tiie fall brood of this species. 

86. Scaphytopius (Cloanthanus) deltensia Hepner 

SeaphutopHu (CtomUhanui) ddUmu, Hepiwr, L. W., Jour. Ku. But. Soo.. ynr , p. 
«7, 1S8A. 

Resembling fxtsdfrom, but with pointed plates in male and last 
ventral segment of female produced at middle. Length: female 
4.8 mm., male 4.4 mm. 

Color: Crown irregularly mottled fuscous and ivory, lightest 
along anterior margin. Pronotum about same color as crown, vittae 
evident only on lateral margins. Scutellum dark brown, with typical 
white markings and usually a large orange area near each basal 
comer. Face fuscous and light mottled; vitta behind eye, shorter 
ones near ocelli and antennae and long sharksmouth, light. Fore- 
wings semihyaline white, fuscous vermiculations throughout, dark- 
est on apical cells, darkest in males; veins fuscous, becoming black 
on costa. 

Structural Characteristics: Crown only slightly longer at middle 
than next eyes; about as long as width between eyes, anterior margin 
convex on each side of a very bluntly pointed apex; wedge about 
one-third length of crown. Pronotum somewhat longer than crown, 
about two and one-fourth times as wide as length at middle and three 
and one-half times length behind eyes. Clypeus somewhat less than 
twice as long as width at ocelli, only slightly constricted at antennae. 
Clypellus relatively stout, slightly enlarged near apex. Face in 
lateral view strongly convex. Forewing with several vein-like marks 
in brachial cell, about twelve recurved veins to costa and sometimes 
extra cross- veins in clavus. 

Oenitalia: Valve somewhat shorter than greatest width, posterior 
margin almost straight on each side of a rounded apex; anterior 
margin with broad, short median lobe. Paraphysis bulbed at base, 
slender and completely spiraled on middle, enlarged before sharp 
apex. Aedeagus curved near base, gradually narrowing to blunt 
apex, with small teeth on dorsal margin. Styles about three times 
as long as width at base, somewhat sinuate near middle, distinct lobe 
on outer margin just before finger-like, apical process. 

Last ventral segment of female about as long as greatest width, 
lateral margins straight and converging; posterior margin convex 
except for small median notch. 
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Typet: Hototype <? , allotype ? , 7 ? and 1 paratypea, 
Delta, California, June 28, 1935, P, W. Oman, in the National 
Museum, Washington, D. C. Additional paratypes as follows: 1 J , 
Mt. Shasta, June 29, 1935, P. W. Oman; 85 $, Delta, June 28, 
1935, R. H. Reamer. 

Host Plants: The host plant is not known. 

Comparative Notes: This Species superficially resembles fusd- 
frons, but can be separated easily by the external genitalia. 

37. Scaphytopius (Cloantharms) dorsalis (Ball) 

Plattfinetopiut frontaltt var. donalit. Ball, £. D., Eni. News, XX: p. 164, 1909. 

PlatymetopiuE bicolor, DeLong, D. M., Ohio Jour. Sci., XVII: p. 88, 1916. 

Resembling frontalis but with crown light and without markings 
and without white aeroles in forewing. Length: female 4.8 mm., 
male 4.5 mm. 

Color: Crown ivory to yellow without markings. Pronotum 
dark brown, fading to yellowish along anterior and lateral margins; 
vittae very faintly indicated in male, mottled ivory with large, 
dark brown spot near each basal comer in female. Face fulvous, 
slightly darker behind eyes. Forewing opaque dark chocolate brown 
with yellow apex in male, veins light brown; apex of clavus and apex 
of corium semihyaline, darkest on outer anteapical cell in female. 

Structural Characteristics: Crown about one and one-third as 
long as width between eyes, anterior margin slightly convex on 
each side of pointed apex. Pronotum almost as long as crown, 
about two and one-half times as wide as length at middle and about 
four times length behind eyes. Clypeus about twice as long as 
width at ocelli, slight concavity inside each eye, only slightly con- 
stricted, if at all, at antennae. Clypellus relatively long, evenly and 
slightly enlarged from near base to near apex. Face in lateral view 
almost straight. Forewing with typical venation, several vein-like 
marks in brachial cell and six or seven recurved veins to costa. 

Genitalia: Valve almost as long as basal width, posterior margin 
concave on each side of a bluntly pointed apex; anterior margin 
witii median lobe. Paraphysis with basal bulb, slender to outer 
third, wirii distinct lateral process before enlarged, sharply pointed 
apex. Aedeagus curved near middle, broadest on basal half. Styles 
slightly over three times as long as basal width, sinuate near mid- 
dle, small lobe on outer margin before long finger-like apical process. 

Last ventral segment of female about five-eighths as long as 
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grwtefli widthi latero-posterior margin broadly angled near middle 
dn each side of a small median notch at apex. 

Types: This species was described from two female tjrpes from 
Onaga, Kansas. Lectotype female, Onaga, Kansas, June 27, here 
designated, in the National Museum, Washington, D. C. Allotype 
male, Saratoga, Union Co., July 17, 1877, Uhler, here designated, 
in the Snow Entomological Collections. The holotype of bicolor 
was on hand for study, as well as the designated allotype of dorsalis. 

Additional Material Studied: 1 5 with no collection data. 

Host Plants: The host plant is not known. 

Comparative Notes: This species is probably more closely re- 
lated to scriptus than to any other species, but appears to be dis- 
tinct. It evidently is quite rare, as the two female types, the 
pair studied, and the male type of bicolor are the only ones recorded. 

38. Scaphytopius (Cloanthanus) nigrifrons (DeLong) 

PUUvmetopiui niffrifroru, DeLong, D. M., Conn. State Geological and Natl Hist. Surv. 
Bull. 84, p. 108, 1028. 

Resembling frontalis, but darker, with dark clsrpeus and with 
genital paraphyses enlarged near apex. Length: female 4.6 mm., 
male 4 mm. 

Color: Crown black in male, fuscous in female, with light mark- 
ings as follows: thin line along anterior margin; wedge and long, 
irregular, oblique mark on each side (in female these oblique marks 
may be broken into two more or less circular areas) ; two pairs of 
dots on posterior margin, one next each eye and one on each side 
of median suture (in the female, there is usually two dots on each 
side of median suture). Pronotum black with fulvous irrorations, 
male darkest; vittae evident. Scutellum fuscous to black with light 
markings at least indicated, female lighter. Face fuscous to black 
with light dots, and light markings as follows: vitta along pos- 
terior margin between eyes, long sharksmouth, faint vitta behind 
eye and shorter ones in front of eye near ocelli and antennae; face 
darkest on margins of genae and apex of clypellus. Forewings 
opaque black and fulvous, darkest in male, a few white aeroles on 
apical third. 

Structural Characteristics: Crown about one and one-third as 
long as width between eyes, anterior margin convex on each side of 
bluntly pointed apex; wedge about one-third length of crown. Prono- 
tum about as long as crown, two and one-half times as wide as 

31-6002 
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length at middle and about four times as wide as length biriund eyes. 
Clypeus about twice as long as width at ocelli, definitely oonstrieted 
at antennae. Clypellus stout, enlarged near apex. Face in lateral 
view convex. Forewing with irregular marks in brachial cell, seven 
or eight recurved veins to costa and often extra veins in clavus. 

Oenitalia: Valve about three-fourths as long as wide; posterior 
margin bell-shaped with a teat-like apical process; anterior margin 
with broad median lobe. Paraphyses enlarged on apical two-fifths 
with a sharp, lateral lobe near beginning of enlargement. Aedeagus 
in lateral view curved, narrowest near apex, and with small spines 
along dorsal margin. Styles about four times as long as basal width, 
sinuate near middle, lobe on outer margin before finger-like process 
on apical fourth. 

Last ventral segment of female about one and one-half times as 
wide as length at middle, latero-posterior margin rounded. 

Types: Holotype $ , North Branford, Conn., July 12, 1921, B. H. 
Walden, in the DeLong Collection, Ohio State University, Colum- 
bus, Ohio. 

Additional Material Studied: (Connecticut) New Haven. (Mary- 
land) Plummers Island. (Ohio) Hocking Co. 

Comparative Notes: This black species, without light aeroles in 
wing, is quite distinctive, darker than frontalis, and with a black 
face; somewhat like scriptus, but darker. 

39. Scaphytopius [Cloanthanus) amplinotus Hepner 

Scaphytopitu (Ctoanthaniu) amplinotui, Hepner, L. W., Jour. Kan. Ent. Soc., XTX: p. 
08 , 1046 . 

Resembles verecundus, but larger, with large white spots through- 
out, and with lateral projection near apex of genital paraphysis. 
Length: female 4.6 mm., male 4 mm. 

Color: Crown orange-fulvous with white markings as follows: 
thin line on anterior margin; wedge and oblique line on each side; 
three pairs of spots across crown before eyes, the median pair about 
size of wedge; on posterior margin a large spot at middle and a 
smaller spot next each eye. Pronotum same color as crown with 
irregular white vittae distinct and sometimes quite broad. Scutel- 
ium same color as crown, with typical markings and irregular mark- 
ings, especially on disc, white. Genae and clypeus fulvous to yellow; 
area next lorae, vitta behind eye and shorter ones near antennae 
and ocelli, white. Forewing semihyaline orange-fulvous with large 
white areas throughout; veins dark on apical half and on costa. 
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Stnictural Characteristics: Crown about twice as'long as width 
between eyes, anterior margin almost straight to pointed apex. Pro- 
notum about three-fourths as long as crown, about two and one-half 
times as wide as length at middle and three and one-half times 
length behind eye. Clypeus over twice as long as width at ocelli, 
slender, only slightly constricted, if at all, at antennae. Clypellus 
slender and slightly enlarged near apex. Forewing usually with 
claval veins nearest each other at cross vein, several vein-like 
marks in brachial cell and about ten recurved veins to costa. 

Oerdtalia: Valve about as long as greatest width, posterior mar- 
gin convex on each side of pointed apex; anterior margin broadly 
rounded. Paraphyses slender on basal four-fifths, enlarged, with 
a short lateral process just before sharply pointed apices. Shaft 
of aedeagus in ventral view almost parallel-margined, in lateral view, 
long, slender, slightly curved and without processes. Styles slightly 
over three times as long as basal width, sinuate just beyond basal 
third, slightly enlarged on outer margin just before finger-like, apical 
process. 

Last ventral segment of female with latero-posterior margin 
broadly roimded and with a short, broad median lobe. 

Types; Holotype , allotype $ , and 3 5 and 26 ^ para- 
types, Hudson, Florida, July 13, 1939, R. H. Beamer, in the Snow 
Entomological Collections. Additional paratypes as follows: (Flor- 
ida) 2 $ $ , 1 <J , Hudson, July 13, 1939, P. B. Lawson; 13 ? $ , 
19 ^ ^ , Hudson, July 13, 1939, P. W. Oman; 2 J J , Likely, July 
24, 1934, R. H. Beamer; 1 $ , 2 g , Lacoochee, Aug. 18, 1930, 
R. H. Beamer; 1 , Eustis, Oct. 12, 1932, J. 0. Pepper; 1 ^ , Old 

Town, July 11, 1939, P. B. Lawson and 1 ^ , Sanford, July 12, 1928, 
E. D. Ball. (Georgia) 1 pair, Okefenokee Swamp, July 25, 1939, 
7 2 2 , 1 ^ , July 27, 1939, and 2 2 ? , 6 <? d* » Aug. 8, 1934, R. H. 
Beamer. 

Host Plants: The host plant is not known. 

Comparative Notes: This species is the only one in this country 
with large white, unmargined spots covering the entire dorsiun. 

40. Scaphytopius {Cloanthanus) osborrd (Van Dusee) 

Platvm€topiu$ othorm. Van Dusee, B. P., Ann. Ent. Soo. Amer., Vll: p. 229, 1910. 

Resembles ftiscifrons but without blunt plates of male and with 
a different pattern on crown. Length: female 4.5 mm., male 
4.8 mm. 
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Color: Crown brown with light markings As follows: short wedge; 
two large dots on each side between wedge and eye, sometimes 
united, a pair of short dashes behind wedge and two pairs of dots 
along posterior margin, one next each eye and one on each side 
of median suture. Pronotum gray and fulvous with brown to 
fuscous irrorations; vittae evident. Scutellum fulvous with typical 
light markings. Face ivory with brown to fuscous coarse irrora- 
tions, lai^e irregular white blotches in lorae and clypellus and on 
adjoining area of genae; vitta behind eye and shorter ones near 
ocelli and antenna, distinct. Forewinp semihyaiine fulvous with 
dark irrorations and large milky aeroles throughout. 

Structural Characteristics: Crown only slightly longer than width 
between eyes, only slightly longer at center than next eyes; apex 
rounded; wedge about one-fourth length of crown. Pronotum 
slightly longer than crown, about two and one-half times as wide 
as length at middle and four and one-half times length behind 
eyes. Clypeus about twice as long as width at ocelli, relatively 
broad, constricted at antennae. Clypellus considerably enlarged 
near apex. Face in lateral view definitely convex. Forewing with 
venation typical, several vein-like markinp in brachial cell and 
about ten recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior mar- 
gin roughly bell-shaped with a small, rounded tip; anterior margin 
with short, broad median lobe. Paraphyses slender on basal half, 
gradually broadened to a sharp point on outer third before sharply 
pointed apices. Aedeagus small, parallel-margined and semicircu- 
lar. Styles more than three times as long as basal width, slightly 
sinuate near middle, small lobe on outer margin before finger-like 
process on apical fourth. 

Last ventral segment of female about twice as wide as length at 
middle, latero-posterior margin with small lobe on each side of 
median lobe with small median notch. 

Types: Holotype j , allotype $ , Los Amates, Quatamala, Jan. 
17, 1905, and Feb. 28, 1905, J. S. Hine, here designated, in the 
Osborn Collection, Ohio State University, Columbus, Ohio. 

Material Studied: (Texas) 1 $ , Marfa, Aug. 7, 1986, E. D. Ball. 
(Mexico) Tamasunchale and Jacala. 

Host Plants: Ilie host plant is not known. 

Comparative Notes: The one male from Marfa, Texas, is .tiie 
only record of this species collected in the United States. Since it 
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was collected during the same month that Dr. Ball collected in 
Mexico, it is possible that the specimen was mislabeled, in which 
case it does not occur in this country. 

41. Scaphytopivs (Cloanthanvs) andromua (Ball) 

Natutoideui andomut. Ball, E. D., Can. Ent., LXIII, p. 221, 1981. 

Resembling magdalensis, but smaller, and with process on para- 
physis near apex. Length: female 4 mm., male 3.6 mm. 

Color: Crown fulvous with white marks as follows: line along 
anterior margin; wedge and indistinct oblique line on each side; a 
pair of relatively large spots on disc before eyes and a pair of longer 
marks between these; on posterior margin, a spot at center and next 
each eye. Pronotum about same color as crown, dark irrorations, 
especially in male, light vittae usually evident, although often indis- 
tinct. Scutellum fulvous with typical light markings, usually some 
fuscous markings in male. Face fulvous, mottled with light, white 
markings as follows: long sharksmouth, vitta behind eye and shorter 
ones near ocellus and antennae. Apex of clypellus only slightly 
darkened, if at all. Face in lateral view slightly concave between 
anterior margin of eyes. Forewing semihyaline fulvous with small 
milky aeroles throughout. 

Structural Characteristics: Crown a little more than one and 
one-half times as long as width between eyes, anterior margin 
slightly convex on each side of bluntly pointed apex; wedge over 
one-fourth length of crown, Pronotum about three-fourths as long 
as crown, about two and one-half times as wide as length at middle 
and four times length behind eyes. Clypeus about twice as long as 
width at ocelli, very slightly sinuate near antennae. Clypellus 
relatively slender, enlarged near apex. Forewing often with extra 
cross-veins in clavus, several vein-like marks in brachial cell and 
about nine recurved veins to costa. 

Genitalia: Valve a little wider than length at middle, posterior 
margin convex on each side of very blimtly pointed apex; anterior 
margin with broad, rounded lobe on median half. Paraphyses longer 
than plates, coiled near base, small lateral process on outer third 
before enlargement near sharply pointed apices. Aedeagus in lateral 
view almost straight, small teeth on dorsal margin on apical half. 
Styles about three times as long as basal width, slightly sinuate 
near middle, lobe on outer margin before finger-like apical process. 

Last ventral segment of female slightly less than twice as wide as 
length at middle, latero-posterior margin unevenly rounded. 
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Typet: Holotype i , April 18, 1927, allotype $ , July 7, 1926, 
Sanford, Florida, E. D. Ball, in the National Museum, Washington, 
D. C. One ^ paratype, Sanford, Florida, July 7, 1926, E. D. Ball, 
on hand for study. 

Additional Material Studied: (Florida) Ft. Mead, Branford, La 
Belle, Childs, Elfers, Sanford, Gainesville. 

Host Plants: Ball (1932) writes, “Nymphs and adults were taken 
commonly in Florida on the fetter bushes (Pieris sp.).” 

Comparative Notes: The male of this species somewhat resembles 
scriptus, but the female is very light and quite distinctively colored. 

4r2. Scaphytopius {Cloanthanus) verecundus (Van Duzee) 

Ptaiymetcpiua vereeundui. Van Duze«, Ann. Ent. Soe. Amer., Ill, p. 227, 1010. 

Resembling magdalensis, but smaller, with a longer crown and 
without lateral process on paraphysis. Length: female 4.2 mm., 
male 4 mm. 

Color: Crown mottled brown with sometimes a reddish tinge and 
white markings as follows: incomplete narrow line along anterior 
margin, wedge and oblique line on each side; two large irregular 
marks sometimes fused between each eye and wedge, and a slender 
line about size of wedge on each size of median suture; on posterior 
margin, a large spot at middle and a smaller one next each eye. 
Pronotum usually somewhat lighter than crown, fuscous markings 
thickest near posterior margin, light vittae usually evident, espe- 
cially on sides. Scutellum orange with typical light markings. 
Clsrpeus mottled brown and fulvous with irregular light line along 
posterior margin; relatively long sharksmouth. Lorae and clypellus 
mottled brown, with apex of clypellus black. Genae mottled, dark- 
est along lateral margins ; irregular area next lorae, vitta behind eye 
and shorter ones near ocellus and antenna, white. Forewing semi- 
hyaline fulvous with irregular milky aeroles throughout; veins dark- 
est at apex and on costa; outer anteapical cell usually darkest. 

Structural Characteristics: Crown over twice as long as width 
between eyes, anterior margin almost straight on each side of rela- 
tively sharp crown, especially in female; wedge slightly less than 
one-fourth length of crown. Pronotum less than two-thirds as long 
as crown, about two and one-half times as wide as length at middle 
an<l three and one-half times length behind eyes. Clypeus almost 
two and one-half times as long as width at ocelli; only slightly 
sinuate near antennae, slight depression at end of sharksmouth. 
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Clypellus broadest near apex. Face in lateral view concave between 
anterior margin of eyes. Forewing with claval veins approaching 
each other at cross- vein, several vein-like marks in brachial cell 
and about ten recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior margin 
oval; anterior margin with lobe on median half. Paraphyses about 
two and one-half times as long as styles, slender, enlarged on outer 
fourth before sharp apices. Aedeagus in lateral view almost straight 
and parallel-margined, small teeth on dorsal margin. Styles about 
three times as long as greatest width, sinuate just before middle, 
lobed on outer margin before a finger-like process on apical third. 

Last ventral segment of female slightly less than twice as wide 
as length at middle, latero-posterior margin rounded to a broad, 
short, median lobe. 

Types: Lecotype 5 , Fort Myers, Florida, May 3-5, 1908, Van 
Duzee, in the National Museum, Washington, D. C., here designated. 
This was the only cotype located. 

Material Studied: (Florida) Sanford, Hobe Sound, New Port 
Richey, Hilliard, Wakulla, Branford, Yankeetown, Hibemaria, 
Alachua Co., Lacoochee and Old Town. (Georgia) Adel, Folkston 
and Okefenokee Swamp. (Mississippi) Ireland. (South Carolina) 
Plantersville, Conway and New Bern. (North Carolina) Shallotte, 
Wilmington and Rocky Point. 

Host Plants: Ball (1932) writes ** — taken abundantly at Sanford, 
Florida, on mixed stands of low shrubs of the families Ericaceae and 
Vacdniaceae growing in flat woods.” 

Comparative Notes: The sharp crown and reddish color readily 
separate this species from any other. 

43. Scaphytopms {Cloanthanus) insolitus Hepner 

Scaphvtopttu iCloanthanw) maohtua, Hepner, L. W , Jour. Kan. Ent. Soc., XIX : p. 
99 , 1946 . 

Resembling verecundus somewhat, but smaller, with shorter crown 
and lobed genital paraphyses. Length: female 3.4 inm., male 
3 mm. 

Color: Crown mottled reddish, with light markings as follows: 
thin wedge, three pairs of long marks in band before eye, the median 
pair often united with a pair of spots near median suture on postericnr 
margin. I*ronotum, scutellum and face more or less mottled reddish- 
fulvous, sharksmouth indicated. Forewing translucent dark fulvous, 
becoming fuscous on coastal and apical margins. 



48& 


Thb UNivEBSinr Scickom 


Stntctural Chamcterieiics: Crown about one and one-half times 
as long as width between eyes, anterior margin almost straif^t on 
each side of pointed apex. Pronotum about four-fifths as long as 
crown, two and one-third times as wide as length at middle and four 
and one-half times length behind eyes. Clypeus twice as long as 
width at ocelli, somewhat sinuate at antennae. Clypellus broad 
and only slightly enlarged af apex. Face somewhat convex in 
lateral view. Forewing with t 37 )ical venation, vein-like marks in 
brachial cell and about ten recurved veins to costa. 

Oenitalia: Valve somewhat wider than length at middle, posterior 
margin bell-shaped, anterior margin with large lobe on median 
half. Aedeagus in lateral view straight, converging toward blunt 
apex, toothed along dorsal margin. Paraphyses slender on basal two- 
thirds, somewhat enlarged toward apices with small, pointed lateral 
lobes. Styles about two and one-half times as long as basal width, 
somewhat sinuate on basal fourth, slightly lobed on outer margin 
before finger-like process on apical third. 

Last ventral segment of female about three-fifths as long as great- 
est width, latero-posterior margin rounded. 

Types: Holotype ^ , allotype 9 , Sanford, Fla., June 17, 1927, 
E. D. Ball, in the National Museum, Washington, D. C. 

Host Plants: The host plant is not known. 

Comparative Notes: This small species, reddish and distinctively 
marked, is undoubtedly rare, as only the one pair is known. 

44. Scaphytopius (Cloanthanus) magdalensis (Provancher) 

PUUymetopiiu magdalmtit, Frovancber, L., Petite Faune EntomologiQue du Canada (VIII, 
Hemiptera) III, p. 270, 1889. 

Platvmetpp^ ohteunu, Osborn, Ohio Nat., V: p. 274, 1900. 

Platymetopiui earolmut, Lathrop, Ohio Jour. Sd., XVII: p. 128, 1017. 

Ctoanthanus atratu$, Ddx}ng, D. M., Ohio Jour. Sd., VL: p. 27, 1946. 

Ctoonthaniu vacdnium, DeLong, D. M., Ohio Jour. Soi., VL: p. 27, 1945. 

Resembling acutus, but with shorter crown, with different color 
pattern, a uniformly colored face and with a sharp process on 
genital paraphysis near middle. Length: female 4.8 mm., male 4.5 
mm. 

Color: Crown mottled fulvous-brown with light markings as 
follows: wedge, irregular markings from eye along anterior mar- 
gin; two or three pairs of spots, sometimes fused, forming a very 
irregular band across crown before eyes; two pairs of spots on 
posterior margin, one pair next median suture, the other next eyes. 
Pronotum fulvous-brown, more or less irrorate with dark, light 
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vittae usually very faintly indicated. Scutellum fulvous with typi- 
cal White markings. Clypeus brown and light mottled, darkest in 
area of long sharksmouth. Lorae and clypellus as in clypeus, but 
with a large light spot on each loral sclerite and apex of clypellus 
infuscated. Genae same color as clypeus, darkest on disc, white 
vitta behind eye and shorter ones near ocellus and antenna, distinct. 
Forewing semihyaline yellow with numerous milky aeroles; veins 
brown, becoming fuscous at apex and on costa, darker in males. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes, anterior margin slightly convex on 
each side of bluntly pointed apex; wedge about one-fourth length 
of crown. Pronotum almost as long as crown in male, shorter in 
female, about two and one-half times as wide as length at middle 
and a little less than four times length behind eyes. Clypeus twice as 
long as width at ocelli, slightly sinuate at antennae. Clypellus 
slightly enlarged at apex. Forewing with typical venation, num- 
erous vein-like marks in brachial cell and nine or ten recurved 
veins to costa. 

Genitalia: Valve about three-fourths as long as greatest width, 
roughly triangular, posterior margin somewhat convex on each side 
of bluntly pointed apex; anterior margin with broad, short lobe. 
Paraphyses long, slender on basal half, small, sharp process near 
middle, enlarged beyond to sharp apices. Aedeagus in lateral view 
rounded near base, almost parallel-margined on basal half, slightly 
narrowed to blunt apex; small tooth-like processes on dorsal margin 
near apex. Styles about twice as long as basal width, greatly sinuate 
near middle, large lobe on outer margin before finger-like apical 
process. 

Last ventral segment of female slightly over twice as long as 
greatest width, latero-posterior margin roughly circular. 

Types: The type of magdalensis should be in the Provincial Mu- 
seum, Quebec, Canada. The type of obscurus is in the Osborn 
Collection, Ohio State University, Columbus, Ohio. The type of 
carolinus was destroyed in the Clemson College fire some years ago. 
Types of atratus and vaccirUum in Illinois Natural History Survey 
collection, Urbana, 111. Paratypes of obsctarus, atratus and vac- 
ciniutn were on hand for study. 

Additional Material Studied: Specimens are on hand from many 
points from Florida to Maine west of the Rocky Mountains, as well 
as from eastern Canada. 
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Host PUmU: Ball (1982) writes “Dr. Osborn credits this to 
blueberries. Dr. Irene Debroscky tells me that she has carried this 
species through from egg to adult on the cranberry. The writer 
has taken this dark-faced species while sweeping shrubs in low 
damp places in northern Wisconsin and again at Woods Hole, Mas- 
sachusetts, both situations where cranberries are abundant” Hors- 
fall (1916) writes of the species in Missouri “From blackjack brush 
in July.” Lowry (1933) regarding this species in New Hampshire 
writes “rare on Vaccinium pennsylvanicum.” 

Comparative Notes: As might be expected from its wide range, 
this species varies considerably. Specimens from Florida are much 
smaller, but the small process near middle of paraphysis readily 
separates this species from any other, with the exception of nigri- 
from, which is much darker. 

45. Scaphytopitts (Cloantharms) scriptus (Bali) 

Platymetopius tcnptua. Ball, E. D., Ent. News, XX: p. 165, 1909. 

Cloanthanua vanw, DeLong, D. M., Ohio Jour. Sci., VL; p. 26, 1945. 

Color: Crown brown to fuscous in male, fulvous in female, with 
light markings as follows: narrow line along anterior margin; 
wedge and short oblique line on each side; two irregular marks on 
each side, often coalesced, half-way between eye and wedge, and a 
smaller, longer mark, often indistinct, extending on each side of 
median suture from near wedge to base of crown ; two pairs of spots 
on posterior margin, one pair near median suture and another next 
eyes. Pronotum same color as crown, light vittae irregular, but 
present. Scutellum same color as crown with typical light markings. 
Face about same color as crown with light markings as follows: 
relatively long sharksmouth, vitta behind eye and shorter ones at 
ocelli and antennae. Forewing semihyaline fulvous with cells in 
corium of male almost entirely fuscous except next veins, fuscous 
area in female restricted to outer anteapical cell and adjoining area 
of costa; light aeroles throughout, but especially near apex. 

Structural Characteristics: Crown about one and one-third as 
long as width at ocelli, anterior margin slightly convex on each side 
of bluntly pointed apex; wedge about one-fourth length of crown. 
Pronotum slightly shorter than crown, about two and one-half times 
as wide as length at middle and four and one-half times length 
behind eyes. Clypeus over twice as long as width at ocelli, evenly 
narrowed beyond antennae in male, slightly sinuate in female; slight 
concavity at end of sharksmouth. Clypellus relatively stout, broad- 
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ened near apex. Face in lateral view somewhat concave between 
anterior margin of eyes. Forewing with typical venation, several 
vein-like marks in brachial cell and about ten recurved veins to 
costa. 

Oenitaiia: Valve almost as long as greatest width, posterior mar- 
gin slightly convex on each side of bluntly pointed apex; anterior 
margin with broad, rounded lobe on median half. Faraphyses 
extending beyond plates, almost parallel-margined to small lateral 
process on outer fourth before sharp apices. Aedeagus in lateral 
view almost as long as style, tooth-like marks on dorsal surface, 
apex flattened. Styles about three times as long as basal width, 
iimer margin abruptly enlarged near middle, outer margin with 
distinct lobe on middle before finger-like apical process. 

Last ventral segment of female one and two-thirds as wide as 
length at middle, latero-posterior margin evenly rounded to small 
median lobe. 

Types: Lectotype ^ , Onaga, Kansas, May 27, 1902, here desig- 
nated, in the National Museum, Washington, D. C. It is presumed 
that the collector was Crevecoeur. Allotype j and one 5 paral- 
lotype, Douglas Co., Kansas, Aug., 1923, W. Robinson, here desig- 
nated, in the Snow Entomological Collections. Additional paral- 
lotype 5 j as follows: (Kansas) 1 , Leavenworth Co., July 1, 
1924, R. H. Reamer; 3, Douglas Co., June 6, 1918, C. P. Alexander 
and 1, Douglas Co., Aug. 28, 1928, P. B. Lawson. (Indiana) 1, 
Gary, June 24, 1934, M. W. Sanderson. (Tennessee) 1 , Clarksville, 
July 4, 1917, D. M. DeLong and 2 , Clarksville, June 26, 1914. 
(Maryland) 1 , Annapolis, Sept. 27, 1931, 1 , June 2, 1932, P. W. 
Oman; 1 , Plummers Island, Sept. 2, 1913, R. C. Shannon and 1 , Aug. 
4, 1907, W. L. McAtee. (Virginia) 1, Dismal Swamp, Aug. 13, 1934, 
R. H. Reamer; 1 , Chincoteague Island, Sept. 22, 1938, J. C. Bridwell; 
1 , Nelson Co., June 19, 1925, W. Robinson and 1, L. Drummond, 
Sept. 10, 1933, P. W. Oman. (Mississippi) 1, Shuqulak, July 16, 
1930, R. H. Reamer. 

Host Plants: The host plant is not known. 

Comparative Notes: This species is found over most of the eastern 
half of the United States, except the extreme 'south, and is distin- 
guished by its short crown with small markings and heavily marked 
forewings. 
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46. Scaphytopiua (Cloanthanua) tcriptw meridiamu Hepner 

Scaphwtopiut (Cloimthaiim) 9cnptu$ tubip. wimditmw, HepMr, L. W.» Joor. Ktn. Ent. 
8oe.» XIX; p. 100, 1046. 

Resembles scriptus, but lighter color, longer crown and more 
southern in distribution. Length; female 4.7 mm., male 3.8 mm. 

Color: Crown mottled brownish, with light markings as follows: 
wedge; circular area on apicafhalf, broken by three lines behind 
wedge; irregular area along posterior margin. Pronotum pale ful- 
vous, irregularly marked with brown, vittae only lightly indicated. 
Scutellum fulvous with typical markings indicated. Face fulvous, 
mottled with brown, light sharksmouth and vitta behind eye, evident. 
Forewing semihyaline fulvous, veins and irrorations fuscous in male, 
fulvous in female. 

Stmctural Characteristics: Crown slightly less than twice as 
long as width between eyes, anterior margin straight to slightly 
convex on each side of pointed apex. Pronotum about three-fourths 
as long as crown, about two and one-third times as wide as length 
at middle and three and one-half times length behind eyes. Clypeus 
slightly over twice as long as width at ocelli, slightly, if any, sinuate 
at antennae. Clypellus broad, enlarged and rounded at apex. Face 
in lateral view straight in male, slightly concave between anterior 
margin of eyes in female. Typical venation, vein-like marks in 
brachial cell and about ten reciuwed veins to costa. 

Genitalia: Valve almost as long as greatest width, posterior mar- 
gin bell-shaped; anterior margin with broad, short lobe on median 
third. Shaft of aedeagus in lateral view slightly curved, almost 
parallel-margined to blxmt apex, rugulose area on dorsal margin 
near apex. Paraphysis slender on basal two-thirds, coiled near 
middle, slender lateral process before enlarged, sharply pointed, 
apical portion. Styles about three times as long as basal width, 
ali^tly sinuate near middle, distinct lobe on outer margin before 
bluntly pointed, finger-like apical process. 

Last ventral segment of female slightly more than half as long as 
greatest width, latero-posterior margin rounded. 

Types: Holotype g , allotype ? , 2 ^ ^ , and 1 $ paratypes, 
Branford, Florida, July 31, 1930, R. H. Beamer, in the Snow 
Entomological Collections. Additional paratypes as follows: 
(Florida) 1 ^ , Branford, Aug. 4, 1939, R. H. Beamer; 1 $ , Bran- 
fmrd, July 16, 1934, R. H. Beamer; 1 $ , Ft. Mead, Aug. 13, 1930, 
L. D. Tuthill; 4 $ $ , 1 , Ft. Mead, Aug. 13, 1930, R. H. Beamer; 
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2 $ $ , Ft. Mead, Aug. 13, 1930, P. W. Oman; 3 $ $ , 2 ^ ^ , 
HilUard, July 28, 1934, M. E. Griffith; 1 pair, HUliard, Aug. 31, 1930, 
L. D. Tuthill; 1 pair Hilliard, Aug. 9, 1930, John Nottingham; 1 g , 
Hilliard, July 28, 1934, 1 $ , Aug. 31, 1930, R. H. Reamer; 2i 
Hilliard, Aug. 19, 1930, P. W. Oman; 1 , Waldo, Aug. 18, 1980, 

R. H. Reamer; 1 5 , Wildwood, Aug. 2 , 1930, John Nottingham; 
5 ? ? > 3 <? <? > Suwanee Spgs., Aug. 2-3, 1939, R. H. Reamer and 
1 ^ , Pensacola, July 12 , 1934, R. H. Reamer. (Georgia) 2 $ 2 , 
Okefenokee Swamp, July 27, 1939, and 1 $ , Aug. 3 , 1934, R. H. 
Reamer. (Louisana) 1 ^ , “La. Carl F. Raker.” 

Additional specimens, somewhat larger, are on hand from Missis- 
sippi and Arkansas. 

Ho$t Plants: The host plant is not known. 

Comparative Notes: This species might be confused with vere- 
cundus in Florida but lacks the red color, has a shorter crown and 
is easily separated by the male genitalia. 

47. Scaphytopius {Cloanthamis) angustatus (Osborn) 

PlatytMtopiiu onguttaiuM, Osborn, Kept, of Now Yoik State Entomologitt (20th Bepoii), 
p. 618, 1906. 

Resembles acutus, but pale greenish-fulvous in color, different 
color pattern on crown and face not greatly darkened on lateral 
margin. Length: female 5 mm., male 4 mm. 

Color: Crown pale greenish-fulvous with indistinct darker mark- 
ings, especially next eyes and near wedge. Pronotum gray to ful- 
vous with brown irrorations, often lightest on anterior and lateral 
margins. Scutellum same color or slightly darker than pronotum, 
typical light markings usually at least indicated. Face about same 
color as crown, sbarksmouth indicated and a few dark irrorations 
near basal margin. Forewing semihyaline fulvous, often with a faint 
greenish tinge, light aeroles in anteapical and apical cells and along 
costa; veins concolorous except at apex and along costa. 

Structwrdl Characteristics: Crown about one and one-half times 
as long as width between eyes, almost straight margined on each 
side of blunt apex; wedge about one-third length of crown. Pro- 
notum slightly over twice as wide as length at middle and about 
fo\ir times length behmd eyes. Clypeus almost straight margined. 
Clypellus relatively slender, widest near apex. Face in lateral view 
almost straight. Forewings with venation usually obscured, five 
or six recurved veins to costa. 
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Oenitalia: Valve about as long as greatest width, posterior mar> 
gin with sides only slightly convex to a sharp apex; anterior 
margin only slightly concave to a short, broad median process. 
Paraphyses slender, about twice as long as styles, somewhat coiled 
on basal half, narrowest on outer third, only slightly enlarged before 
sharp apices. Aedeagus simple, curved near middle, slightly pro- 
duced on dorsal margin. Styled almost three times as long as basal 
width, constricted on basal third, outer margin lobed on apical 
third to finger-like apical process. 

Last ventral segment of female about one and one-half times os 
wide as length at middle, latero-posterior margin rounded to a 
small lobe on each side of median notch. 

Types: Lectotype $ , lectoallotype > Cold Spr. Harbor, New 
York, Aug. 18, 1904, H. Osborn, here designated, in the Osborn 
Collection, Ohio State University, Columbus, Ohio. The original 
description gives Oyster Bay as the collection locality, but Prof. 
Osborn has said that these two localities are the same, as Cold 
Spring Harbor is within Oyster Bay. One specimen on hand from 
the type series. 

Additional Material Examined: (Minnesota) Itasca Park and 
Bens. (Wisconsin) Florence and Brule. (Maine) Fryeburg. 

Host Plants: Ball (1932) writes “ — ^has taken this species from 
Jack pine in several places in northern Wisconsin and has examined 
specimens from New Hampshire, (Lowry) taken from pitch pine.” 
Lowry (1933) writes regarding the species in New Hampshire 
"common on pitch and red pine.” 

Comparative Notes: This greenish species has the crown pattern 
faint and variable. The color is quite distinctive and so far as 
known, is the only species in the genus found on pine. 

48. Scaphytopius (Cloanthanus) calKandrus (Ball) 

Natuiatdmu eoUiandna, Ball E. D., Can. Ent., LXIII: p. 222, 1981. 

Resembling loricatus, but with lighter scutellum, much shorter 
crown and with genital paraphyses. Length; female 4 mm., male 
3.8 mm. 

Color: Crown mottled fuscous with light markings as follows: 
we^; two pairs of marks along anterior margin, a small pair just 
in front of eyes and a larger oblique pair about half way from eye 
to wedge; a small dot on each side of posterior end of wedge; cm 
posterior margin, a dot next each eye and one or two pairs of dots 
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between these. Pronotum same color as crown with light vittae 
indicated, especially on lateral margins. Scutellum ivory to orange, 
with a few black marks, especially along base and at apex. Face 
ivory to pale fulvous with irregular brown inrorations, often re- 
duced; sharksmouth small; white vitta behind eye and shorter ones 
near ocelli and antennae. Forewing semihyaline white with heavy 
irrorations and areas throughout; veins dark. 

Structural Characteristics: Crown about one and two-fifths times 
as long as width between eyes, anterior margin slightly convex on 
each side of blunt apex; wedge short. Pronotum about as long as 
crown, slightly less than two and one-half times as wide as length 
at middle, and four and one-half times length behind eyes. Cly- 
peus relatively slender, about two and one-half times as long as 
width at ocelli, slightly sinuate near antennae. Clypellus relatively 
slender and enlarged near apex. Face in lateral view distinctly 
convex. Forewing with typical venation, several vein-like mark- 
ings in brachial cell and about ten recurved veins to costa. 

Oenitaiia: Valve about as long as greatest width, posterior mar- 
gin straight on each side of truncate apex; anterior margin concave 
on each side of a slender, rounded lobe at middle. Paraphyses 
extending well beyond apex of plates, almost parallel-margined to 
sharp apices. Aedeagus in lateral view “V”-shaped, shaft more 
slender but about same length as basal part. Styles about three 
times as long as width at base, “dog-legged” near base, almost 
parallel-margined to small lobe on outer margin before small 
finger-like apical process. 

Last ventral segment of female about twice as wide as length at 
middle, posterior margin with a lobe on outer margin and a smaller 
lobe at middle, with a slight median notch. 

Types: Holotype $ , Tucson, Ariz., June 22, 1930, allotype ^ , 
Tucson, Ariz., June 21, 1930, E. D. Ball, in the National Museum, 
Washington, D C. Two paratypes on hand, , Coolidge Dam, 
Ariz., May 18, 1930, E. D. Ball and $ , Tucson, Ariz., Oct. 20, 1929, 
E. D. Ball. 

Additional Material Studied: (California) Mountain Spp., and 
Indio. (Arizona) Baboquivari Mts., Miami, Sabino Canyon, Oila 
Co., Mescal, Patagonia, Tubac, Hope, Nogales, Huachucua Mts., 
Castle Hot Spgs., Mustang Mts., Alamo, Ruby, Safford, Arivaoa, 
Vail, Congress Jet., Santa Catalina Mts., Tombstone, Atascosa Mts., 
Quinlan Mts., La Osa River, Empire Mts., Naco and Hereford. 
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(Texas) San Ygnaoio, Three Rivers, Catarina, Alpine, Marathon, 
Valentine, George West, Corriso Spgs., Starr Co. and Presidio Co. 

Host Plants: Ball (1932) writes “ — ^has been found only on the 
low clumps of the fairy duster (CaUiandra eriophyUa) in Arizona.” 

Comparative Notes: This small, dark species is easily recognized 
by the yellowish to orange scutellum in sharp contrast to the much 
darker forewings. 

49. Scaphytopius {Cloanthanns) anaiis var. castranus (Ball) 

Canvdinm anaUi var« etutronui^ Ball, E. D., Oan. Ent., LXHI: p. SSSi, 1981. 

Somewhat resembling nigricolKs, but gray with dark dots, crown 
more pointed and with genital paraphyses. Length: female 4.1 
mm., male 3 . 8 mm. 

Color: Crown ivory with pale brown dots and irrorations; wedge 
and irregular area on each side without irrorations. Some specimens 
have only a few dots. Pronotum white with sparsely-spaced dark 
dots throughout. Scutellum ivory with an orange spot near each 
basal comer and a few dark dots, especially near apex. Face ivory 
with scattered dark dots, thickest behind eyes. Forewing semihya- 
line white with scattered dots, especially along veins; apex and costa 
darkest. 

Structwal Characteristics: Crown about one and one-third as 
long as width between eyes, anterior margin slightly convex on each 
side of bluntly pointed apex; wedge about one-third length of crown, 
sometimes indistinct. Pronotum almost as long as crown, two and 
one-half times as wide as length at middle, and four and one-half 
times length behind eyes. Clypeus about twice as long as width at 
ocelli, slightly constricted at antennae. Face in lateral view dis- 
tinctly convex. Forewing with typical venation, several vein-like 
marks in brachial cell and about twelve recurved veins to costa. 

OetvUalia: Valve about as long as greatest width, posterior margin 
distinctly convex on each side of blunt apex; anterior margin slightly 
concave on each side of rounded median lobe. Paraphyses slender, 
almost parallel-margined to sharp apices. Aedeagus in lateral view 
”U”-shaped, shaft about as long, but more slender than base. Styles 
about three times as long as basal width, only slightly narrowed at 
middle, small lobe on outer mai^in before finger-like apical process. 

Types: Holotype $ , June 21, 1930, allotype ^ , May 10, 1930, 
both Tucson, Arizona, E. D. Ball, in the National Museum, Wash- 
ington, D. C. 
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Material Studied: (Arizona) Tucson, Tempo and Hope. 

Host Plants: Ball (1932) writes that this species is confined 
strictly to the desert iron wood (Olneya testota ) . 

Comparative Notes: This species was originally placed in the 
genus Convelinus, but the genitalia are much different from mgn- 
coUis, showing more resemblance to calliandrus. This might be a 
synonym of analis, as that species was not examined by the author. 

50. Scaphytopius (Cloanthanus) radiatus Hepner 

Scaphvtopiiu (Cloanthaniu) mdtatui, Hepner, L. W, Jour. Ken. Ent. Soc., XIX: p. 
101 , 1046 . 

Resembling loricatus, but lighter, with a dark face, different mark- 
ings on crown and with genital paraphysis. Length: female 4 mm., 
male 4 mm. 

Color: Crown brown and white mottled, with the white mark- 
ings giving the appearance of lines radiating toward the apex. Prono- 
tum gray with fuscous markings ; vittae evident, especially on sides. 
Scutellum dark orange to brown with typical light markings. 
Clypeus fulvous with brown irrorations excepting small sharksmouth. 
Clypellus and lorae same as clypeus. Genae same as clypeus, dark- 
est behind eye, light vitta behind eye and shorter ones near ocellus 
and antenna, evident. Forewing semihyaline fulvous with white 
aeroles or areas; many brown vermiculations throughout especially 
in male, darkest at apex and on costa. 

Structural Characteristics: Crown slightly less than one and one- 
half times as long as width between eyes; anterior margin slightly 
convex on each side of bluntly pointed apex; wedge about one-fifth 
length of crown. Pronotum somewhat shorter than crown, two and 
one-fourth times as wide as length at middle and about four times 
length behind eyes. Clypeus slightly more than twice as long as 
width at ocelli, only slightly sinuate, if at all, at antennae. Face 
in lateral view convex in male, concave between anterior margin 
of eyes in female. Forewing with typical venation; several vein- 
like marks in brachial cell and about nine recurved veins to costa. 

Genitalia: Valve about as long as greatest width, posterior margin 
broadly convex on each side of small teat-like process at apex; 
anterior mar^n with small lobe on median half. Paraphyses long, 
slender and almost parallel-margined to sharp apices. Aedeagus in 
lateral view roughly “L”-shaped, shaft longer but narrower than 
basal portion. Styles about four times as long as basal width, 

S2-«0(» 
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slendtf , with narrow, long lobe on outer xnartpn before outwardly 
directed apical process. 

Last ventral segment of female almost twice as wide as lengtii at 
middle, lateral margins slightly convergent, posterior margin with 
small lobe at each side and a broader lobe on each side of small 
median notch. 

Types: Holotype ^ , allotype $ , and 2 ^ and 6 $ paratypes. 
Three Rivers, Texas, June 27, 1938, R. H. Reamer, in the ^ow 
Entomological Collections. One ^ parat 3 rpe, Sinton, Texas, Dec. 
25, 1945, R. H. Reamer. 

Host Plants: The host plant is not known. 

Comparative Notes: The brown crown, with light lines radiating 
toward apex, easily separates this species from any other in south- 
ern Texas. The male collected in December is darker, with shorter 
lineations on crown, but the genitalia are almost identical to the 
type series. From the description of fiavens DeLong, this species 
differs in the markings on the crown and with many more markings 
on the forewing. 

51. Scaphytopius {Cloanthanus) modicus Hepner 

ScQphytopifu (Cloanthanui) modtcut, Hepner, Jour. Ekit. Soe., XDC: p. lOt, 1940. 

Resembling magdalensis, but smaller, lighter in color, a different 
pattern on crown and greatly produced last ventral segment of fe- 
male. Length: female 3.6 mm., male 8.2 mm. 

Color: Crown fulvous except for light markings as follows: short 
wedge; most of area before eyes; two pairs of spots along posterior 
margin, one next each eye and one on each side of median suture. 
Pronotum fulvous with anterior margin lightest; many brown irro- 
rations in male, almost none in female; vittae evident. Scutellum 
fulvous to orange with typical light markings. Clypeus ivory to 
fulvous with dark dots, excepting small sbarksmouth. Clypellus 
and lorae same as clypeus, but with fewer markings. Genae darker 
than clypeus, with vitta behind eye and shorter ones near ocelli 
and antennae, distinct. Forewing fulvous with few irrorations. 

^rudural Characteristics: Crown almost one and one-half times 
as long as width between eyes, slightly cmvex on each side of 
bluntly pointed apex; wedge very short. Pronotum almost as long 
as crown, about two and one-half times as wide as length at middle 
and four and one-half times length behind eyes. Clypeus sli^tiy 
ovor twice as long as width at ocelli, very slightly sinuate at an- 
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tennae. ClypeUua slightly enlarged near apex. Face in lateral view 
distwctly convex in male, almost straight in female. Forewing with 
typical venation, several vein-like marks in brachial cell and about 
nine recurved veins to costa. 

Oerdtalia: Valve about as long as greatest width, posterior marpn 
convex on each side of small median lobe; anterior margin with 
long, bluntly pointed lobe. Plates very slender, concave on inner 
margin. Paraphyses relatively stout, slightly longer than plates, 
broadest on outer fifth before sharply pointed apices. Aedeagus in 
lateral view short, curved and parallel-margined. Styles about twice 
as long as basal width, constricted near middle, lobed on outer 
mar^ before sharply pointed, outwardly projecting apical process. 

Last ventral segment of female about two-thirds as long as great- 
est width, latero-posterior margin with very long, notched median 
lobe. 

Types: Holotype $ , allotype 5 , Cameron Co., Texas, Aug. 3 , 
1928, R. H. Beamer, in Snow Entomological Collections. 

Host Plants: The host plant is not known. 

Comparative Notes: This is one of the smallest species in south- 
ern Texas and the genitalia are quite distinctive — ^the slender plates, 
short styles and stout paraphyses of the male and the strongly 
produced last ventral segment of the female are unlike any other 
species in the area. 

52. Scaphytopius {Cloanthanus) paUidicapitatus Hepner 

Seaphytopiut iCloanthantu) paOulicapitatttt, Hepner, L. W., Jour. Kan. Ent. Soo., ZIK: 
p. 108, 1040. 

Resembling castranus but darker, more distinct pattern on crown 
and with shorter aedeagus. Length: female 4 mm., male 4 mm. 

Color: Crown fulvous marked with brown; wedge, irregular band 
before eyes and posterior mar^n without maridngs. Pronotum gray 
with sparsely spaced dark dots, vittae visible on lateral margins. 
Scutellum yellow to Mvous, darkest near basal comers. Face yel- 
low to fulvous with sparsely spaced dots throughout, especially on 
lateral margins of genae; sharksmouth small; apex of clypellus only 
slightly darkened. Forewings semihyaline white, darkened poste- 
riorly; veins brown, darkest on posterior and costal margins. 

Structural Characteristics: Crown slightly longer than width be- 
tween eyes, anterior margin slightly convex on each side of blunt 
apex; wed^ relatively small. Pronotum about as long m crown, 
almost two and one-half times as wide as length at middle and 
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about five times length behind eyes. Clypeus slightly over twice 
as long as width at ocelli, slightly sinuate near antennae. Clypellus 
definitely constricted near base and enlarged near apex. Face in 
lateral view convex. Forewings with vein-like markings in brachial 
cell, about eleven recurved veins to costa and sometimes extra 
veins in clavus. 

Oenitalui: Valve about as long as greatest width, posterior margin 
distinctly convex on each side of truncate lobe on median third. 
Plates slender. Paraphyses slender, extending slightly beyond apex 
of plates, apices pointed. Aedeagus in lateral view very short, 
slightly curved and parallel-margined. Styles about four times as 
long as basal width, almost parallel-margined to roimded outer mar- 
gin before sharply pointed apical process. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margins slightly convergent, posterior margin rotmded 
to very small median notch. 

Types: Holotype $ , allotype $ , and 3 $ and 2 $ paratypes. 
Mission, Texas, July 5, 1938, R. H. Reamer, in the Snow Entomo- 
logical Collections. Additional paratypes from Texas as follows: 
2 $ 5 , Starr Co., July 30, 1928, 4 J ^ ,2^ <? , July 5, 1938, R. H. 
Reamer; 1 j , Starr Co., July 30, 1928, L. D. Reamer; 1 pair, 
Hidalgo Co., July 30, 1928, R. H. Reamer and 3 pairs, 12 miles west 
of Mission, Dec. 26, 1945, R. H. Reamer. 

Host Plants: The host plant is not known. 

Comparative Notes: The very light crown, with speckled face, 
is distinctive. A specimen from Calcasieu Parish, La., is probably 
this species, but the abdomen is missing. This species is near brevis 
but the genitalia are different. 

53. Scaphytopius {Cloanthanus) nigriviridis (Rail) 

PUUymetophiB ntgriviridii. Ball, E. D., Ent. News, XX: p. 163, 1909. 

Resembles trilineatus in the female, but much smaller and lighter; 
the male has a much shorter crown, somewhat resembling castranus, 
but more slender and without dots on dorsum. Length: female 4.5 
mm., male 3.8 mm. 

Color: Crown greenish and with three or four black vittae on 
each side of median suture, restricted to apical two-thirds. Pronotum 
yellowish-green, usually darkest on disc, without mar king s except 
for sometimes an indication of vittae. Scutellum slightly lighter 
than pronotum and either without markings or, at most, with two or 
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three short brown lines along anterior margin. Face greenish-yellow, 
without markings except for a few brown vermiculations along base 
in area of sharksmouth and sometimes behind eye; sharksmouth 
short in the male, long in the female. Forewing semihyaline ivory 
on clavus, brachial, apical and anteapical cells, colorless on remain- 
der of wing ; sometimes clouded with brown or with five brown spots 
on inner half of clavus and apical half of corium; veins colorless 
except for two or three recurved veins to costa. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes in male, two and one-half times basal 
width in female; anterior margin convex on each side of broadly 
pointed apex in male, somewhat concave on each side in female; 
wedge short in male, half length of crown in female. Pronotum 
three-fourths as long as crown in male, one-half length of crown in 
female; two and one-fourth times as wide as length at middle and 
four times length behind eyes. Clypeus about twice as long as width 
at ocelli in male, two and two-thirds times width in female; only 
slightly sinuate at antennae, if at ail. Clypellus slender, only slightly 
enlarged at apex. Face in lateral view convex in male, almost 
straight in female. Forewing with about five recurved veins on 
costa (with only two or three darkened) and sometimes extra cross- 
veins in clavus. 

Genitalia: Valve wider than greatest length, posterior margin 
slightly concave near base, remainder evenly rounded; anterior 
margin concave on each side of relatively long median lobe. Para- 
physes extending well beyond plates, enlarged, bulb-like near sharp 
apices. Aedeagus in lateral view broad and “U”-Bhaped. Styles 
short, less than three times as long as basal width, sinuate near 
middle, lobed on dorsal margin just before short, slender, outward- 
projecting apical process. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margin slightly convex and converging; posterior 
margin with slight concavity at middle, small lobe on each side 
and another small lobe on each outer margin, giving a four-lobed 
appearance. 

Types: Holotype ? , allotype ^ , Tiajuana, Calif., June 15, 1908, 
in the National Museum, Washington, D. C., here designated. 

Material Studied: (Nevada) Las Vegas. (California) Dulsura. 
(Arizona) Arivaca, Congress Jet., Hereford, Baboquivari Mts., 
Santa Rita Mts., Alamo, Yamell, Tucson Mts., Tubac, Mescal, 
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Patagonia, Miami, Huachucua Mta., Pima Co., Hereford and Brad* 
shaw Mte. (New Mexico) Eddy Co., and T^iie CHy. (Texas) 
Davis Mts. 

Host PUmta: Ball (1982) writes “ — ^taken by (be writer in abun- 
dance, both nymphs and adults, on Hymenodea monogyra in south- 
ern Utah and Arizona.” Specimens were examined from Las Vegas, 
Nevada, labeled “Hymenodea talaola.** 

Comparative Notes; The greenish color readily separates this 
species from any other in the genus foimd in the Southwest. The 
difference in the length of the crown is not always so great, as some 
short crowned females will be found, although never so short as in 
the males. 

54. Scaphytopius {Cloanthanus) rdgriviridis dixianw (Ball) 

tiigriwidii vBr. disiaMti, Ball, B. D., Bni. Newi, XX: p. 168, 1009. 

Resembles nigriviridis but brownish in color and with aedeagus 
longer and less curved. Length: female 4.5 mm., male 4 nun. 

Color: Crown ivory to yellow with brown lineations on apical 
two-thirds; same color pattern as in nigritnridis. Pronotum ivory 
with vittae indicated by brown dots. Face as in nigriviridis, with 
the g^n replaced by yellow. Forewings more opaque ivory than 
nigriviridis, with most of wing, excepting brachial cell, containing 
brown clouded areas, especially in female; usually about three dark 
recurved veins in costa, others ivory to yellow. 

Structural Characteristics: About the same as in nigriviridis, ex- 
cept usually with somewhat shorter crown. 

Oenitalia: About the same as in nigriviridis but with aedeagus 
in lateral view stout, almost parallel-margined, only slightly curved; 
and with paraphyses narrower near apex. 

Types: Holotype female, St. George, Utah, July 24, 1908, in the 
National Museum, Washington, D. C., here designated. Allotype 
$ and 30 parallotypes, Wickenburg, Ariz., July 27, 1933, R. H. 
Beamer, in the Snow Entomolo^cal Collections. Additional $ 
parallotypes as follows: (Utah) 1, St. George, Sept. 28, 1928, E. 
W. Davis and 3, St. George, July 28, 1935, light trap. (California) 
8, Palm SiqpB., Deo. 22, 1941, R. H. Beamer and 1, Mt. Spgs., July 
1938, & H. Beamer. (Arizona) 2, Tucson, June 18, 1938, R. H. 
Beamer; 5, Tucscm, Nov. 19, 1931, and 1, Sept. 14, 1980, E. D. Ball; 
4, Tucson, June 18, 1933, P. W. Oman; 7, Gila Bend, April 26, 1985, 
E. D. Ball; 19, Red Rock, Aug. 28, 1988, P. W. Oman; 2, Congress 
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Jet, Aug. 16, R. H. Reamer; 1, Ajo, July 23, 1988, R. H. Reamer 
and 3, Yuma, Oct. 30, 1931, E. D. Rail. 

Host Plants: Rail (1932) writes “ — has been taken sparingly 
from Hytnenoclea salsola in the same rejpons.” 

Comparative Notes: Specimens collected in tiie winter have a 
somewhat shorter crown than those collected in the summer. This 
form seems to be restricted to Arizona and adjacent areas of Cali- 
fornia and Utah, a somewhat narrower range than for nigriviridis. 

55. Scaphytopiits (Cloanthanus) heldoranus (Rail) 

Nmutoidtttt Mdormu$, Ball, E. D., Can. Ent., LXUI: p. 228 , 1981 . 

Resembling desertanus but with large black spot near apex of 
crown and black lines to posterior margin and with genital para- 
physes. Length: female 3.8 mm., male 3.4 mm. 

Color: Crown white to ivory with large, irregular black blotch 
near apex and three black lines from this to base; usually a less 
distinct line inside each eye. Pronotum gray with dark dots, vittae 
usually faintly indicated. Scutellum white to ivory with a few dark 
markings along base and on disc. Face light with black dots, lightest 
on disc of clypeus, darkest behind eye and between anterior margin 
of eyes; line behind eye and long sharksmouth at least indicated. 
Forewings opaque white, scattered brown dots throughout; veins 
consisting of brown dots anteriorly, becoming black lines on costa 
and at apex. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes, almost straight on each side of blimtly 
pointed apex; wedge short and an irregular circle. Pronotum about 
three-fourths as long as crown, slightly more than twice as broad as 
length at middle and about four and one-half times length behind 
eyes. Clypeus about two and one-half times as long as width at 
ocelli, slightly concave along sharksmouth, somewhat constricted at 
antennae. Clypellus stout, only slightly enlarged, if any, near apex. 
Face in lateral view distinctly convex. Forewing with typical ven- 
ation, several vein-like markings in brachial cell and about ten 
recmrved veins to costa. 

OerdtaUa: Valve about one and one-half times as wide as l^igth 
at middle, posterior margin broadly rounded, anterior margin convex. 
Paraphyses long, straight and slender to sharp apices. Aedeagos 
small, “J”-shaped, slightly broadest near apex. Styles almost three 
titnAfl as long as basal width, sinuate near middle, slightly lobed on 
outer margin before finger-like apical process. 
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lisst ventral sepnent of feniftl® ftbout twice ha wnte m uedi&n 
length, lateral margins convergent, posterior margin convex, with a 
small, blimtly pointed, median process. 

Types: Holotype $ , allotype , Tombstone, Arisona, June 15, 
1980, E. D. Ball, in the National Museum, Washington, D. C. One 
pair of paratypes, Huachucifa Mts., June 15, 1930, E. D. Ball, on 
hand for study. 

Additional Material Studied: (Arizona) Mustang Mts., Oak 
Creek Canyon, Tombstone, Huachucua Mts. and Patagonia. (New 
Mexico) Organ, White City and Carlsbad. (Texas) Ft. Stockton, 
El Paso Co. and Marathon. 

Host Plants: Ball (1932) writes “ — ^breeding abundantly on the 
wild rubber plant (Parthenium incanum) in southeastern Arizona.” 

Comparative Notes: This small desert species is easily recognized 
by the opaque white forewings and the large black spot at apex of 
crown. 


56. Scaphytopius (Cloanthanus) vittifrons Hepner 

Scaphytopilu (Cloanthaniu) vitUfrons, Hepner, L. W , Jour. Kan. Ent Roc , XIX . p. 
104 , 1946 . 

A distinctively marked species, with fuscous-roargined, light vitta 
from sharksmouth to apex of clypeus. Length: female 4.5 mm., 
male 3.7 mm. 

Color: Crown mottled fulvous to brown with broad, fuscous- 
margined light vittae as follows: along anterior margin from eye 
to eye, wedge, a long vitta on disc on each side of median suture 
and an irregular area along median margin of each eye. Pronotum 
mottled yellow to fulvous with typical vittae distinct and dark- 
margined. Scutellum yellowish, darkest next each basal comer. 
Clypeus yellowish, mottled with brown, with fuscous-bordered light 
marks as follows: line along basal margin joining ocelli, sharks- 
moutb, vitta from near sharksmouth to apex. Clypellus and lorae 
same color as clypeus, but with fewer dark markings. Genae about 
same as clypeus, with fuscous-bordered light vittae as follows: be- 
hind eye, from apex of eye to lateral margin and next lorae. Fore- 
wings opaque white with irregular dark fulvous or light brown 
clouded areas covering about half of entire wing; veins darkening 
pbsteriorly and on costa. 

Structtaral Characteristics: Crown about twice as long as width 
between eyes, longest in female, anterior margin almost straight on 
each side of pointed apex; wedge about two-fifths length of crown. 
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Fronotum about three-fourths as long as crown, proportionately 
shorter in female, twice as wide as length at middle and three and 
two-thirds times length behind eye. Clypeus over twice as long 
as width at ocelli, lateral margins sinuate at antennae. Clypellus 
only slightly enlarged near apex. Face in lateral view slightly 
concave between anterior margin of eyes. Forewing with a few 
vein-like marks in brachial cell and about ten recurved veins to 
costa. 

Genitalia: Valve about three- fourths as long as greatest width, 
posterior margin convex on each side of bluntly pointed apex; an- 
terior margin with short, broad lobe. Paraphyses long, slender and 
sharply pointed. Aedeagus in lateral view short, curved and almost 
parallel-margined. Styles almost four times as long as basal width, 
sinuate on basal third, small lobe on outer margin before long, 
slender process on apical third. 

Last ventral segment of female almost twice as wide as length 
at middle, lateral margin slightly convex; posterior margin almost 
straight except for small median lobe. 

Types: Holotype male, Concan, Texas, July 6, 1936, R. H. Rea- 
mer, in the Snow Entomological Collections. Allotype female, 
Chisos Mts., Texas, Sept. 19, 1938, D. J. and J. N. Knull, in the 
Knull Collection, Ohio State University, Columbus, Ohio. One J 
paratype, El Paso Co., Texas, Aug. 30, 1940, D. J. and J. N. Knull. 

Host Plants: The host plant is not known. 

Comparative Notes: So far as known, this is the only species 
north of Mexico with the vitta on the middle of the clypeus, al- 
though there are several larger, similarly marked species in Mexico. 

57. Scaphytopius (Cloanthanus) slossonae (Van Duzee) 

Platymetopxus tlostoni. Van Duzee, E. P., Ann. Ent. Soc. Amer., Ill: p. 222, 1910. 

Resembles acutus but smaller, more slender, and with a sharper 
crown. Length: female 4.5 mm., male 4 mm. 

Color: Crown fulvous with light markings as follows: thin line 
along anterior margin, wedge, long broad arcuate line on disc on 
each side of median suture and two pairs of dote on posterior mar- 
gin. Light areas are thinly and irregularly lined with brown. Pro- 
notum fulvous, much darker than crown, lightest along anterior 
margin, scattered brown dots, especially in male; vittae irregular 
but distinct. Pronotum yellow to fulvous with typical markings. 
Clypeus, clypellus and lorae yellow except on basal fotirtb; brown 
along basal margin between eyes except for long sharksmouth. 
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Qenae fightest next olypeue, dark along lateral mar^lnei vitta behind 
eye and near ocellus c^inot. Forewing semihyaliiM Myoui with 
large milky aeroles throughout, heavy fuscous vermiculations in 
male, lighter in female, darkest on outer anteapical and adjoining 
costa; veins fuscous in male, lighter in female. 

Structural Characteriatica: prown about two and one-fourth times 
as long as width between eyes, anterior mar^ straight on each 
side of sharply pointed apex; wedge about half length of crown. 
Pronotum about three-fifths as long as crown, two and one-fourth 
times as wide as length at middle and three and one-half times 
length behind eyes. Clypeus almost two and one-half ^es as 
long as width at ocelli with slight or no constriction at ^teimae; 
shallow concavity along sharksmouth. Clypellus relatively slender 
and enlarged at apex. Face in lateral view concave between an- 
terior margin of eyes. Forewing with vein-like markings in brachial 
cell, eight or nine recurved veins to costa and sometimes extra 
cross-veins in clavus. 

Oenitalia: Valve slightly wider than length at middle, posterior 
margin convex on each side of bluntly pointed apex; anterior margin 
with short median lobe. Paraphyses long, slender, pointed and 
parallel-margined. Aedeagus slender, almost parallel-margined, 
slightly curved near base. Styles almost foiu* times as long as basal 
width, slightly sinuate on basal third, lobed on outer margin before 
short, slender, outwardly curved apical process. 

Last ventral segment of female about three-fifths as long as great- 
est width, latero-posterior margin almost evenly rounded. 

Typea: 1 was unable to locate the types, but one of the Van Dusee 
series from Crescent City, Florida, was on hand for study. 

Additional Material Studied: (Florida) Ft. Myers, Homestead, 
Cocoanut Grove, Crescent City, Cedar Keys, Sanford, Lacoochee, 
Fruitville, Yankeetown, Ft. Mead, Gainesville, La Belle, Palm 
Beach, St. Marys Biver, Clearwater, Wildwood, Ft. Pierce, Jackson- 
ville, Edgewater and Dunnellon. (Louisians) Opelousas. 

Boat PUmta: Ball (1982) writes “ — ^was taken— in abundance 
everywhere in Florida. In several places larvae and adults were 
found on pure stands of a narrow-leaved sunflower (HeUanthua 
anguatifoUua)" 

ComparaHve Notea: This species is occasionally confused with 
dnereua in Florida, but in aloaaonae the area between sharksmouth 
and basal margin of clypeus is darker than remainder of olypeus, 
while in einerua H is about the same color as remainder of elsrpem. 
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58. Scaphytopius (Cloanthanua) rubellus (Sandeirs and DeLong) 

jnaiym^topiui rub^m, Sraden and rkLoag, Ann. Bnt. Soe. Amer., XII: p. SSI, ISIO. 

Resembling acutus but with more slender, pointed crown, reddish 
in color and with coiled genital paraphyses. Length: female 5 mm., 
male 4.5 mm. 

Color: Crown mottled reddish-fulvous with yellowish markings 
as follows: thin line along anterior margin, wedge, arcuate vittae 
on disc often obsolete except at middle, typical spots along posterior 
margin. Pronotum about same color as crown, vittae usually indi- 
cated. Scutellum same as crown, light markings faintly indicated. 
Face reddish-fulvous, lightest on disc of clypeus, sharksmouth long, 
vitta behind eye and one near ocellus faint, but visible. Forewing 
semihyaline reddish-fulvous with light aeroles, especially at apex; 
veins concolorous, becoming fuscous at apex and on costa. 

Structural Characteristics: Crown as long as width between eyes 
in male, longer in female, anterior margin straight to slightly con- 
cave on each side of sharply pointed apex; concavity along wedge 
and median suture; wedge very narrow and about half length of 
crown. Pronotum slightly more than half as long as crown, about 
two and one-fourth times as wide as length at middle and three and 
one-half times length behind eye. Clypeus about two and one-fourth 
times as long as width at ocelli in male, longer in female, shallow 
concavity along sharksmoutb and very little constriction at anten- 
nae. Clypellus slightly enlarged near apex. Face in lateral view 
strongly concave between anterior margin of eyes. Forewing with 
vein-like marks in brachial cell, about nine recurved veins to costa 
and extra veins in clavus. 

Oenitalia: Valve almost as long as greatest width, posterior mar- 
gin definitely convex on each side of bluntly pointed apex; anterior 
margin concave on each side of truncate lobe on median third. 
Paraphyses slender, a complete coil on outer half; apices sharp. 
Aedeagus in lateral view with slender, slightly curved shaft. Styles 
almost four times as long as basal width, sinuate near middle, lobe 
on dorsal margin before finger-like process on apical fourth. 

Last ventral segment of female almost twice as wide as length at 
middle, lateral margins convex and slightly convergent; posterior 
margin notched on each side of distinct, rounded lobe on median 
fourth. 

Types: Lectotype , lectoallotype $ , Battle Point, Virpnia, 
June 22, 1918, Sanders, here designated, in the DeLong Collection 
Ohio State University, Columbus, Ohio. 
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Material Stxidied: (Florida) Jacksonville, Sanford, La Belle, 
Branford, Suwanee Spgs. and Ft. Mead. (Georgia) Okefenokee 
Swamp and Prattsburg. (Alabama) Prattsville. (Louisiana) 
Natchitoche Parish. (Tennessee) Clarksville. (South Carolina) 
Florence and McClellansville. (North Carolina) Rocky Point and 
Wilmington. (D. C.) Washington. 

Comparative Notes: This'reddish species with the very sharp, 
slender crown is quite distinctive. Most like arbutus in color, it has 
a much more pointed crown. 

59. Scaphytopivs iCloanthanus) cinereus (Osborn and Ball) 

Platymetopiitt cinereiu, Osbom and Ball, Proc. Iowa Acad. Sci., IV : p. 198, 1897. 

Platymoideut oviedtu. Ball, E. D., Can. £nt., LXIII: p. 287, 1981. 

Platymetopiiu parvus, Lathrop, Ohio Jour, Sci., XVII: p. 122, 1917. 

Resembles acutus but smaller, yellowish in color and markings of 
forewing consisting primarily of dots. Length: female 4.5 mm., 
male 4 mm. 

Color: Crown yellowish with dark fulvous irrorations through- 
out, light markings indicated as follows: wedge, broken oblique 
lines from anterior margin to base next median suture and two 
pairs of dots on posterior margin, one next each eye and another 
on each side of median suture. Pronotum more darkly marked than 
" crown, excepting distinct light vittae. Scutellum yellow with typi- 
cal markings. Clypeus, clypellus and lorae yellow, excepting long 
sharksmouth, lighter; dark irrorations across clypeus between eyes. 
Genae irrorate with dark, lightest along margin of clypeus, vitta 
behind eye and shorter ones near ocellus and antenna, distinct. 
Forewing semihyaline white with a faint fulvous tinge, numerous 
dark dots throughout; veins darkening posteriorly. 

Structural Characteristics: Crown about one and one-half times 
as long as width between eyes, anterior margin almost straight on 
each side of pointed apex; wedge almost half length of crown. 
Pronotum about two-thirds as long as crown, two and one-half 
times as wide as length at middle and four times length behind eye. 
Clypeus slightly more than twice as long as width at ocelli, slightly 
constricted near antennae; shallow concavity along sharksmouth. 
Clypellus distinctly widest near apex. Forewing with vein-like 
marks in brachial cell, eight or nine recurved veins to costa and 
usually extra cross-veins in clavus. 

Oerdtalia: Valve about as long as greatest width, posterior mar- 
gin slightly convex and converging to a rounded apex; anterior 
margin concave on each side of rounded lobe on median third. 



Hki^neb: The Tbibe Scaphytopini 


509 


Paraphyses slender, coiled around aedeagus on outer half; apices 
very sharp. Aedeagus with wedge-shaped base, shaft in lateral 
view, broad, curved and bluntly pointed. Styles about three times 
basal width, sinuate near middle, dorsal margin lobed just before 
short, bluntly pointed, finger-like, apical process. 

Last ventral segment of female one and two-thirds as wide as 
length at middle, lateral margins convex; posterior margin with 
small lobe on each side of median notch. 

Types: Lectotype $ , Ames, Iowa, June 4, 1896, in the Iowa 
State College collection, Ames, Iowa. Lectoallotype $ , same data, 
here designated. These were on hand for study. 

The types of oviedus are in the National Museum, Washington, 
D. C. 

The types of parvus were destroyed in the Clemson College fire, 
but a paratype male was in the Osborn Collection, and DeLong has 
designated an allotype from his collection. 

Material StucHed: Many specimens from throughout the East 
from Texas to Minnesota eastward. This is probably the commonest 
grass species in this area. 

Host Plants: Ball (1932) writes “Attention was called in the 
original description to the fact that this species is only found in open 
grasslands and it was, therefore, inferred that it was a grass feeding 
species. With the present knowledge of food habits of the group it 
appears more likely that the food plant will prove to be some one of 
the shrubs or shrub-like plants that are foimd in such situations. 
P. parvus Lathrop is apparently a synonym of this species as he 
states that the male has a right-angled vertex and the female is 
4 mm. long with orange on scutellum, characters that apply to 
cinereus but not to what he described as cinereus in his South 
Carolina list. 

“P. oviedus Ball. This species either has several host plants on 
which it is apparently equally at home or else several species, for 
which distinctive characters have not been discovered, are involved. 
The type material was taken along with the nymphs on a low mat 
forming heather — but either this or a closely allied species is abun- 
dant, both nymifiis and adults, on a wire-stemmed Euphorbiaceae 
(Chamaesyce sp.) that forms large red mats in dry places and again 
on a finely branching aster-like plant abundant along the margins of 
wet places in Florida. P. cinereus of Lathrop’s South Carolina list 
is no doubt this species as it is described as too small and too long- 
headed in the male for the true cinereus Osb. & Ball.” 
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Fletcher (1980) writes “Grass in low places in old fields. Also 
grass in pine woods, Beaumont, Texas. Native grassland. Through- 
out year.” 

Osborn writes, “It appears to develop especially on three different 
kinds of grasses, Andropogon tcoporitut, Michx., BotUelom hirwta 
Lag. and curtipendvla (Michx.) Torrl, the latter two species prob- 
ably being its most common hosts.” 

Comparative Notes: Ball separates oviedua from dnereua by size 
and i^e presence of orange on the scutellum of dnereta but there was 
much gradation in size, and color of scutellum did not necessarily 
hold true. As one examined a series, it was found that the ones in 
Florida are the smallest and those further north the largest, just as 
the case in some other species, especially frontalis. 

60. Soaphytopius (Cloanthanua) guterrantts (Ball) 

Platymoidma guierranut, BbII, E. D., Omu Eat.* LXIII: p. tSO* 1981. 

Resembling acutus but smaller and with numerous irrorations on 
crown. Length: female 4.5 mm., male 4 mm. 

Color: Crown mottled fuscous and lifd^t, excepting light maridngs 
as follows: wedge, broken oblique line from anterior mar{^ half- 
way between eye and wedge to posterior margin on each side of 
median suture; (m posterior mai^ two pairs of spots, one next each 
eye and one on each side of median suture. Pronotum same color as 
crown, vittae irregular, but usually present. Scutellum fulvous to 
orange with tsrpical markings present. Clypeus ivory to light 
fulvous, dark irrorations between anterior margin of eyes excepting 
white sharksmouth. Clypellus and lorae about same color as 
clsrpeus, usually some irregular dark clouded areas; apex of cl]^lu8 
darkened. Genae darker than clypeus, somewhat mottled, vitta 
behind eye and shorter ones near ocellus and antenna, distinct. 
Forewing semihyaline light fiilvous with lighter aeroles, although 
often fulvous areas are reduced and most of wing is li^t; dark 
irrorations throughout; veins brown, becoming fuscous at apex and 
on costa. 

Structural Characteristics: Crown one and one-half times as long 
as width between eyes in male, longer in female; anterior mari^ 
almost straight on each side of pointed apex; wedge about one-third 
length of crown. Pronotum a^ut two-thir^ as long as crown in 
male, half as long as crown in female, slightly over twice as wide ss 
length at middle and three times length behind eye. Clypeus about 
two and one-half times as long as width at ocelli, shallow concavity 



5U 


Hopiobb: Thu TbisE Scaphytofini 

along sharksmouth, slightly sinuate at antennae. Clypellus enlarged 
near apex. Face in lateral view slightly concave between eyes. 
Forewing with several vein-like marks in brachial cell and eight or 
nine recurved veins- to costa. 

OenitaUa: Valve about as long as greatest width, posterior margin 
distinctly convex on each side of a truncate lobe on median third. 
Plates slender. Paraphysis slender, extending slightly beyond apex 
of plates, apex pointed. Aedeagus in lateral view very short, slightly 
curved and parallel-margined. Styles about four times as long as 
basal width, almost parallel-margined to rounded outer margin 
before sharply pointed apical process. 

Last ventral segment of female about twice as wide as length at 
middle, lateral margins slightly convergent, posterior margin 
rounded to a very small median notch. 

Types: Holotype J , allotype $ , Yamell Hts., Ariz., Oct. 8, 
1929, E. p. Ball, in National Museum, Washington, D. C. One pair 
of paratypes, same data, on hand for study. 

Additional Material Stvdied: (Utah) Smithsfield. (Arizona) Co- 
conimo Co., Flagstaff, Sunset Pk., Yamell, Yavapai Co., Navajo Co., 
St. Johns, Grand Canyon, Williams, Ashfork, Granite Dell, Kaibab 
and Safford. (New Mexico) Tijique, Mountain Park, Santa Fe, 
Las Vegas, Silver City and Jemez Spgs. 

Host Plants: Ball (1932) writes “Nymphs and adults of this 
species were found in abundance on ChUierrezia calif omioa in north- 
ern Arizona.” 

Comparative Notes: The relatively long crown, almost entirely 
covered with vermiculations, resembles no other species with the 
possible exception of the much larger trUineatus. 

61. Scaphytopius {Cloamthanns) acutus (Say) 

Jtunu actUut, Say, Jour. Acad. Nat. Sd. of Phil., VI: p. 806, 1981. 

Jauut mod^tui. Of. Vot. Akad. Porh., XI: p. 865, 1864. 

Plaiymtiopiut acviut var. dubku. Van Duiee* B. P., Ann. Ent. Soe. Amer.» III: p. 280» 
1910. 

CloamhanuM filammhu, DeLong, D. M., Ohio Jour. 8d., XLV: p. St, 1946. 

CloanHwmuM DdLong, D. 64., Ohio Jour. Set, XLV : p. 88, 1946. 

Resembles lotus but with different pattern on a shorter crown 
and with genital paraphyses almost parallel-margined. Length: fe- 
male 5.2 mm., male 4.8 mm. 

Color: Crown mottled fulvous with light markings as follows: 
thin, broken line along anterior margin; wedge; arcuate or straight 
line on disc from near apex to base on each side of median suture; 
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two pairs of dots along postericHr margin, one next each eye and 
anotW next median suture, the latter are often united. Pronotum 
darker than crown, lightest along anterior margin, few irrorations, 
vittae evident. Scutellum yellow to orange wi^ typical light mark- 
ings. Clypeus, clypellus and lorae bright yellow excepting brown 
irrorations on both sides of yellow sharksmouth and black line along 
apex of clypellus. Genae fu|cous except for broad area next clyp- 
eus, vitta behind eye and shorter one near ocellus. Forewing semi- 
hyaline fulvous with fuscous dots and vermiculations, excepting 
milky aeroles throughout; veins brown, becoming fuscous to black 
at apex and on costa. 

Structural Characteristics: Crown slightly over one and one-half 
times as long as width between eyes, slightly convex on each side 
of bluntly pointed apex; wedge about one-third length of crown. 
Pronotum slightly shorter than crown, about two and one-fourth 
times as wide as length at middle, and three and one-half times 
length behind eyes. Clypeus about twice as long as width at ocelli, 
slightly constricted at antennae. Clypellus enlarged near apex. Fore- 
wings with vein-like marks in brachial cell and eight or nine re- 
curved veins to costa. 

Genitalia: Valve about one and one-fourth as wide as length at 
middle, posterior margin convex near bluntly pointed apex; anterior 
margin rounded. Paraphyses with basal bulb-like enlargement, 
slightly enlarged on outer half before sharp apices. Aedeagus “J”- 
shaped, narrowest on outer third before bluntly pointed apex. 
Valves long, about four times as long as basal width, slightly sinuate 
near basal third, slightly lobed on outer margin with a sharply 
pointed process on apical fifth; a small process on outer margin 
just before apical process. Pygofer with broad concavity on outer 
margin on basal half. 

Last ventral segment of female one and three-fifths as wide as 
length at middle, lateral margins slightly convergent, posterior 
margin slightly convex with a slight median notch. 

Types: Evidently the Say types of this species have been lost 
or destroyed. DeLong (1945) erected a neotype, which is in his 
collection. 

Host Plants: DeLong (1923) writes “may be found on Calama- 
grostis canadensis in a wet meadow habitat.” Lowry (1933) reports 
“grasses and sedges” as the hosts. Osborn (1915) writes “ — from 
bushes, grass and sweet fern — ^willows, potato and various plants.” 
This species is apparently found on a large number of hosts. 
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Comparative Notes: This species is the most variable one in the 
genus, both in external characters and internal genitalia. Color 
may vary from almost black to a light fulvous, the crown may 
vary considerably in length, and the lorae may vary from almost 
black to fulvous. The styles vary from long to rather short. The 
only constant character is the broadly concave margin of the pygofer 
on basal half, often the only character that will separate this 
species from similar ones. Several attempts were made to separate 
this species into subspecies, but there are gradations from one ex- 
treme to the other. Until more is known regarding the host rela- 
tionships, it is best to consider them as one species, especially with 
the good character furnished by the outer margin of the pygofer. 

62. Scaphytopius (Cloanthanus) oregonensis (Baker) 

Platymetopius oregonentts. Baker, Can. Ent., XXXII: p. 49, 1900. 

Resembling acutus but larger, lighter in color, margins of face 
not infuscated and with shorter crown. Length: female 6 mm., 
male 5.5 mm. 

Color: Crown fulvous with brown irrorations, light markings, as 
follows: thin line along anterior margin, wedge, indistinct, irregular 
arcuate line on each side of median suture on disc. Pronotum about 
same color as crown but with few or no irrorations, vittae usually 
evident only on lateral margins. Scutellum slightly darker than 
crown with typical light markings. Clypeus, clypellus and lorae 
ivory to yellow, excepting distinct long sharksmouth and dark dots 
between this and posterior margin. Genae fulvous, darkest on 
lateral margins, vitta behind eye and shorter one near ocellus dis- 
tinct. Forewings semihyaline fulvous with milky aeroles through- 
out, especially on costa; veins concolorous near base, becoming 
brown to fuscous at apex and on costa. 

Structural Characteristics: Crown of male about one and one- 
third times width between eyes, longer in female, anterior margin 
straight to slightly convex on each side of pointed apex; wedge 
almost half length of crown. Pronotum about two-thirds as long as 
crown, two and one-fourth times as wide as length at middle and 
three and one-half times length behind eyes. Clypeus slightly over 
twice as long as width at ocelli, only slightly constricted at ocelli, 
shallow concavity along sharksmouth. Clypellus slender, only 
slightly enlarged near apex. Face in lateral view straight in male, 
slightly concave between antennae in female. Forewinp with 
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several vein-like markinp in brachial cell, about nine recurved veins 
to Costa and often extra cross-veins in clavuck 
OemtaUa: Valve slightly wider than length at middle, rou^^ly 
triangular, posterior margin almost straight mi each side of bluntly 
pointed apex; anterior margin with short, broad, median lobe. Para- 
physes stout, broadest near outer fourth before sharp apices. 
Aedeagus in lateral view narrowest at base, broadest near middle; 
apex bluntly pointed. Styles short, about two and one-half times 
as long as basal width, sinuate just before middle, lobed on outer 
margin before sharply pointed process on apical fifth. 

Last ventral segment of female almost as long as basal width, 
lateral margins somewhat converging, posterior margin rounded. 

Types: Dr. P. W. Oman writes regarding the type of this species, 
‘‘Oreg. 2509 Collection Carl F. Baker. Associated notes indicate 
that this specimen was collected at Portland, Ore., 9-18-97, A. P. 
Morse.” This male specimen in National Museum, Washington, 

D. C. Allotype female, Canyonville, Ore., July 12, 1935, R. H. 
Beamer, here designated, in the Snow Entomological Collections. 
Parallotype $ $ , as follows: (California) 3, Santa Crus Mts., 
Aug. 13, 1938, R. I. Sailer; 1, Santa Cruz Mts., Aug. 13, 1938, R. H. 
Beamer; 10, Santa Rosa, Aug. 16, 1938, R. H. Beamer; 1, Santa Rosa, 
Aug. 16, 1938, D. W. Craik; 4, Santa Rosa, Aug. 16, 1938, L. W. 
Hepner; 5, Jamesburg, Aug. 11, 1938, R. H. Beamer; 4, Jamesburg, 
Aug. 11, 1938, L. W. Hepner; 2, Jamesburg, Aug. 11, 1938, R. I. 
Sailer; 5, Lockwood, July 24, 1935, R. H. Beamer; 3, Dunsmuir, 
June 29, 1935, R. H. Beamer; 1, Dunsmuir, Aug. 13, 1912, E. D. 
Ball; 1, Dunsmuir, June 28, 1935, P. W. Oman; 3, Towie, Aug. 20, 
1938, R. H. Beamer; 2, Towie, Aug. 20, 1938, R. I. Sailer; 3, Lompoc, 
Aug. 7, 1938, R. I. Sailer; 1, Occidental, Aug. 16, 1938, R. H. Beamer; 
1, Niles, July 15, 1933, R. H. Beamer and 1, Redding, June 29, 1938, 
P. W. Oman. (Oregon) 7, Le Grand, Aug. 29, 1909, E. D. Ball; 1, 
Le Grand, July 16, 1921, E. W. Davis; 2, M^ford, Aug. 14, 1912, 

E. D. Ball and 1, Ashland, Aug. 13, 1912-, E. D. Ball. (Washington) 
6, Wmatcbee, Aug. 18, 1912, E. D. Ball. (Idaho) 2, Moscow Mt., 
S^ 16, 8, Sept. 18 and 1, Sept. 24, J. Gillette. (Utah) 2, Logan 
Canyon, Sept. 9, 1984, T. 0. Thatcher; 8, Logan Canyon, Aug. 21, 
1984, £k)^ and Thatcher and 1, Logan Canyon, July 81, 1988, Q. 7. 
Enowlton. (Montana) 1, Missoula, Aug. 11, 1981, R. H. Beamer. 
'(Britidi Columbia) 1, Vernon, Aug. 5, 1981, R. H. Beamer. 

Ho$t FianU: %>ecimen8 were examined wH^ the ftdlowlng host 
data on them: Aretottaphyleae masutanUa, Occidental, Calif.; A. 
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jtotvla, ToTwe, Cftlif. ; Holodiscot discolor , Medicago saHvOf Cooixn^ 
thus sanguineus and Pteridium aquUium, Moscow Mts., Idaho, and 
buck brush, Logan Canyon, Utah. Ball (1932) writes “ — ^was swept 
by the writer both larvae and adults in abundance from 
clumps of wild roses and snowberries {Symphoricarpos) at We- 
natchee and Le Grand, Oregon.” 

ConpaTotive Notes: There is a light acutus in the same ran^ 
with oregonensis but the latter species has a shorter crown, is larger 
and lacks the concavity on the outer margin of the male pygofer. 
The males are sometimes quite dark and are almost invariably 
darker tiian females. 

63. Scaphytopius (Cloanthanus) laius (Baker) 

Platjimetopiiu latu$. Biker, Cm. Ent. XXXII: p. 60, 1000. 

Platymtopna eupretemt, Oibom, Report of M. T. St. Eotomologut, p. 617, 1006. 

Besembles acutus but with less distinct markings on a longer 
crown, lighter on margins of genae, shorter male plates and longer 
last ventral segment of the female. Length: female 5.5 mm., male 
5 mm. 

Color: Crown fulvous, darkest on disc wiUi light wedge and 
sometimes faintly evident, long arcuate marks on disc. Pronotum 
about same color as disc of crown, lightest along anterior margin. 
Scutellum fulvous, darkest next each basal comer, typical markings 
distinct. Face yellow to fulvous, darkest on lateral margin and 
along base of clypeus; long sbarksmouth faint but distinct. Fore- 
wing fulvous on clavus, darker on corium, dark vermiculations on 
corium, light aeroles near apex, darkest on outer anteapical; veins 
fulvous, becoming brown to fuscous at apex and on costa. 

/Structural Characteristics: Crown about twice as long as width 
between eyes, somewhat concave on disc, straight on each side of 
rounded, but acutely pointed apex; wedge about one-third length 
of crown. Pronotum slightly more than twice as wide as length 
at middle, three and one-half times length b^ind eyes. Clypeus 
about two and one-fomrth times width at ocelli, only slightly con- 
stricted at anteimae; shallow concavity along sharksmouth. Cly- 
pellus relatively broad and slightly enlarged near apex. Face in 
lateral view slightly concave between anterior margin of eyes. Fore- 
wing with numerous vein-like marks in brachial cell, about twelve 
recurved veins to costa and usually extra cross-veins in clavus. 

OemtaUa: Valve about one and one-third as wide as loigth 
middle, posterior margin oval; anterior mar^ with relatively lattl^ 
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truncate, median lobe. Paraphysea stout, bulb-Uke, basal area don« 
gate, greatly enlarged on outer fifth; spine^like process at apices. 
Aedeagus in ventral view narrowest on outer half. Styles stout, two 
and one-half times as long as basal width, sinuate near basal third, 
lobed on outer margin before stout, bluntly-pointed process on apical 
third. 

Last ventral segment of fefitale about one and one-third as wide 
as length at middle, lateral margins converging, posterior margin 
with broad lobe on each side of small median notch. 

Types: Holotype $ , “Colo. 882, Collection Carl F. Baker, Col- 
lected Ft. Collins, Colo., 8-11.” in the National Mtiseum, Washing- 
ton, D. C. Allotype , here designated, “Colo.” (only data) in 
Snow Entomological Collections. Parallotype ^ $ as follows: 
(Utah) 1, Ogden, July 24, 1912. (North Dakota) 1, Lake Meti- 
goshe, July 30, 1937, R. H. Beamer. (Minnesota) 2, Fairbanks, 
Aug. 13, 1937, R. H. Beamer; 2, Eveleth, Aug. 12, 1937, R. H. 
Beamer; 1, St. Anthony Peak, June 28, 1910, “E. P.” and 1, Cook 
Co., Aug. 21, 1938, H. T. Peters. (Wisconsin) 3, Brule, Aug. 16, 
1937, R. H. Beamer; 1, Cheboygan Co., July 16, 1936, M. W. San- 
derson; 1, Cheboygan Co., July 14, 1931, H. B. Hungerford and 1, 
Che^gan Co., July 11, 1933, Harold Peters. (New Hampshire) 1, 
Notchland, Aug. 20, 1934, R. H. Beamer. (Canada) 2, Newaygo, 
July 30, 1929, Parrish. (Manitoba) 1, Russell, Aug. 1, 1937, R. H. 
Beamer; 2, Birch River, Aug. 3, 1937, R. H. Beamer and 1, Mafe- 
king, Aug. 3, 1937, R. H. Beamer. 

Host Plants: Material examined from Itasca Park, Minnesota, 
were collected on Pinus banksiana. 

Comparative Notes: This species is apparently rare in Colorado 
and Utah, but is rather common in the Northeast and has been 
known as cuprescens Osborn. 

64. Scaphytopius (Cloanthanus) argtttus De Long 

ChonthamtB argutu$, DtJxmg, D. M., Ohio Jour. Sci., XLV : p. 24, 1945. 

8€aphytopiu$ ha$iui, DeLong, D. M., Ohio Jour. SoL, XLV : p. 24, 1945. 

SemphytopiMt lanceui, DeLong, D. M., Ohio Jour. Soi., XLV : p. 24, 1945. 

Resembling acutvs but lighter along margins of genae, darker 
outw wings, and paraphyses enlarged near apex. Length: female 
6 mm., male 4.5 mm. 

Color; Crown fxilvous, sometimes darkest on disc witii lig^t 
markings as follows: thin line along anterior margin, wedge, long 
arcuate on each side of median suture and usuidly two pain 
' oi large dots along posterior mar|d°. Pronotum usually darker than 
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crown, typical vittae usually faintly indicated. Scutellum about 
same color as crown, with typical markings. Clypeus, clypellus 
and lorae yellow to fulvous, darkest along posterior margin except- 
ing long sharksmouth. Genae darker than clypeus, lightest next 
clypeus, and vitta behind eye and near ocellus distinct. Forewing 
opaque fulvous to reddish-fulvous with white aeroles at apex of 
clavus and apex of coriiun, dark vermiculations ; veins fuscous. 

Genitalia: Valve about one and one-fourth times as wide as 
length at middle, posterior margin rounded to bluntly pointed apex; 
anterior margin concave on each side of broad, rounded lobe on 
median third. Paraphyses extending well beyond plates and, except 
for basal bulb, almost parallel-margined to outer fourth, where they 
are enlarged, long, plate-like, before sharp apices. Aedeagus in 
ventral view, much narrower near apex, in lateral view with short, 
broad ''arrow head** — like basal process and slightly curved shaft, 
narrowed to a blunt apex. Styles about three times as long as basal 
width, sinuate near middle, long lobe on dorsal margin Just before 
finger-like apical process. 

Types: Types of argutus and lanceus in the DeLong collection, 
Ohio State University, Columbus, Ohio. Types of hastus in Illinois 
Natural History Survey collection, Urbana, Illinois. Holotype of 
argutus, and paratypes of lanceus and hastus on hand for study. 

Additional Material Studied: (Florida) Hilliard. (Georgia) 
Prattsburg and Grifiin. (Alabama) Burnsville and Tuskegee. (Mis- 
sissippi) Fulton, Ireland, and Shuqulak. (Louisiana) Caddo Parish. 
(South Carolina) Tigerville and Lexington. (Tennessee) Clarks- 
ville, Magnolia, Coal Creek, Elk Valley and Chattanooga. (North 
Carolina) Walnut. (Kentucky) Cadiz. (Arkansas) Polk Co. 
(Indiana) Gary. 

Host Plants: The host plant is not known. 

Comparative Notes: This species varies a great deal in size, color 
and with some variation in the male genitalia. The distinctive char- 
acters are the brownish, almost opaque wings, the fulvous face and 
the aedeagus much smaller at apex than at middle, when viewed 
from ventral side. Sometimes the crown is lighter than forewings. 

65. Scaphytopvus (Cloanthanus) fuscicephalus Hepner 

Scaphvtopivt (Cloanthanus) /usctcephalus, Hepner, L. W., Jour. Kan. Ent. Soc,, XIX, 
p. 106, 1040. 

Resembles argutus but with crown darkest on disc and aedeagus 
straight and parallel-margined in ventral view. Length: female 
4.8 mm., male 4.1 mm. 
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Color: Crown mettled fulvous and brown, darkest on disc; wedge 
Pronotum fulvous flecked wi(b dark, vittae evident Scutel* 
lum dark fulvous, darkest near basal comer, typical markings 
present. Face yellowish, slightly darker behind ^es and along basal 
margin between ocelli, with dark>margined lig^t markings as fol- 
lows: sharksmouth, vitta behind eye and shorter one near ocellus. 
Forewings translucent browfi^ veins and many vermiculations, 
darker; white aeroles throughout. 

Structural Characteristica: Crown about twice as long as width 
between eyes, anterior margin almost straight on each side of sharply 
pointed ^>ex; wedge about two-fifths length of crown. Pronotum 
about three-fifths as long as crown, two and one-fourth times as 
wide as length at middle and three and one-half times length behind 
eye. Clypeus slightly more than twice as long as width at ocelli, 
only slightly, if any, sinuate at antennae. Clypellus only slightly 
enlarged near apex. Face in lateral view concave between anterior 
margin of eyes. Forewings often with extra veins in clavus, vein- 
like markings in brachial cell and about ten recurved veins to costa. 

Oemtalia: Valve about three-fourths as long as greatest width, 
posterior margin bell-shaped; anterior margin with broad, short, 
median lobe. Paraphyses long, slender and only slightly enlarged 
near apices. Aedeagus in ventral view parallel margined; in lateral 
view slightly curved near base. Styles about two and one-half times 
as long as basal width, sinuate near middle, lobed on outer margin 
before finger-like process on apical third. 

Last ventral segment of female almost twice as wide as median 
length, latero-posterior margin rounded. 

Types: Holotype ^ , allotype $ , Lawrence, Kansas, Sept. 4, 
1941, L. W. Hepner, in the Snow Entomological Collections. Para- 
^rpes as follows: (Kansas) 1 ^ , Cherokee Co., Apr. 9, 1938, 
R. H. Reamer; 1 ^ , Coffeyville, June 15, 1939, 1 ^ , June 24, 
1939, and 1 ^ , July 16, 1939, L. W. Hepner; 1 $ , Douglas Co., 
July, 1926, E. L. Bales; 1 i , Douglas Co., Aug. 28, 1928, 1 ^ , 
Aug. 17, 1928 and 1 i , June 21, 1928, P. B. Lawson; 4 $ $ , Atchi- 
sem Co., July 8, 1924, E. P. Breakey. 

Boat Plante: The host plant is not known. 

• Comparative Notes: Specimens were on hand from Texas and 
Kiw Mexico which were evidently of this species. It is separated 
from argutiu by the different aedeagus and much darker crown. 
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66 . 8 c<iphytopw$ {CloatUhotuis) viridie0pholu8 Hepncr 

Seajthytcpbit lCloatUhanu$) viridieephalui, Hepner, L. W., Jour. Kan. Ent. 8o«., XDCt 

p. 105 , 1040 . # «*• ««•. ow., 

R6S6nibIing slossonae but with shorter, greenish crown, and darker 
male. Length: female 4.2 mm., male 3.6 mm. 

Color! Crown greenish-fulvous, especially in female, with wedge, 
long arouate markings on disc and two pairs of large dots on pos- 
terior mar^n at least indicated. The male often is only faintly 
tinged with green, but may be distinguished from other species by 
the crown being much lighter than the forewing. Pronotum darker 
than crown, sparsely punctate with dark in the male, vittae distinct. 
Scutellum about same color as pronotum with ts^ical light mark- 
ings present. Face greenish-fulvous in female, light green in male, 
slightly darkest along lateral margin of genae, long sharksmouth, 
vitta behind eye and another near ocellus faintly indicated. Fore- 
wing of male semihyaline fulvous with dark vermiculations through- 
out, very dark on apex, veins concolorous at base, darkening and 
becoming fuscous at apex and on costa. Forewing of female bright 
fulvous throughout, a few milky aeroles throughout, no vermicu- 
lations; veins concolorous. Occasionally a female with one or two 
recurved veins darkened will be found. 

Structural Characteristics: Crown about twice as long as width 
between eyes, anterior margin straight on each side of pointed apex; 
wedge over one-third length of crown. Pronotum about three-fifths 
as long as crown, two and one-half times as wide as length at 
middle and four and one-half times length behind eye. Clypeus 
about two and one-fourth times width at ocelli, only slightly con- 
stricted at antennae. Clypellus definitely enlarged near apex. Face 
in lateral view almost straight. Forewing with about seven recurved 
veins to costa, claval veins approaching each other at cross vein 
and sometimes extra cross veins in clavus. 

Oemtalia: Valve about one and one-fourth as wide as length at 
middle, posterior margin convex on each side of bluntly pointed 
apex; anterior margin slightly concave on each side of median 
lobe. Paraphyses with basal, bulb-like enlargement, almost parallel- 
margined to enlargement near sharp apices. Aedeagus in lateral 
view, slightly curved, smallest near blunt apex. Styles stout, about 
three times as long as basal width, sinuate just before middle, lobed 
on dorsal margin before finger-like process on apical third. 

Last ventral segment of female about twice as wide as length at 
middle, latero-posterior margin rounded to a small median lobe. 
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Types: Holotype ^ , allotype $ and 4 and 8 $ paratypes, 
Shuqualak, Mississippi, July 16, 1980, P. W. Oman, m the Snow 
Entomological Collections. Additional paratypes as follows: (Mis- 
sissippi) 2 ^ ^ , Shuqualak, July 16, 1930, R. H. Beamer; 1 $ , 
Shuqualak, July 16, 1930, L. D. Tuthill; 1 J , Meridian, July 17, 
1930, L. D. Tuthill; 1 $ , Hamilton, July 15, 1930, R. H. Beamer; 
1 $ , Fulton, July 14, 1930, R. H. Beamer and 1 <f , Columbus, 
July 16, 1930, R. H. Beamer. (Alabama) 1 J , Marion Jot., July 
16, 1930, R. H. Beamer. (Texas) 2 ^ ^ , Brownsville, Dec. 27, 
1945, and 2 $ $ , June 29, 1938, R. H. Beamer; 8 $ $ , 1 ^ , 
Brownsville, May 25, 1939, and 1 pr., Aug. 8, 1937, D. J. and J. N. 
Knull; 11 9 ? , 8 ^ , Brownsville, May 31, 1933, and 19 J $ , 

24 (j ^ , May 29, 1933, P. W. Oman and 2 J $ , Benchley, April 
30, 1941, D. J. and J. N. Knull. 

Host Plants: The host plant is not known. 

Comparative Notes: In some of the series, some specimens have 
a distinctively green head, while others will hardly be green at 
all, but a dark fulvous in the male, lighter in the female. 

67. Scaphytopius {Cloanthanus) utahensis Hepner 

Sc^phytoptui (Cloanthaniu) tUah€nsi$, Hepner, L. W., Jour. Kan. Ent. Soc., XIX: A 
107 , 1946 . 

Resembling graneticus but larger, somewhat lighter in color, with 
broader aedeagus and paraphyses. Length: female 5 mm., male 
4.8 mm. 

Color: Crown fulvous flecked with brown, darkest next median 
suture, except for light markings as follows: line along anterior 
margin, wedge, long arcuate line on disc on each side of median 
suture. Pronotum fulvous flecked with dark, vittae irregular but 
present. Scutellum fulvous with a few irregular brown markings on 
basal half and a large brown spot inside each basal comer. Face 
light fulvous to yellow, with fuscous-bordered light markings as 
follows: sharksmouth, vitta behind eye and a shorter one in front 
of eye near ocellus. Forewing semihyaline fulvous with veins and 
many vermiculations, brown. 

Structural Characteristics: Crown about twice as long as width 
between eyes, anterior margin almost straight on each side of apex. 
jhx>notum about two-thirds as long as crown, two and one-fourth 
times as wide as length at middle and three and one-half times length 
behind eye. Clypeus about two and one-third times as long as width 
at occ^U, lateral margins slightly sinuate at antennae. Clypellus 
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slender, only slightly enlarged near apex. Face in lateral view 
straight. Forewing with vein-like marks in brachial cell and about 
twelve recurved veins to costa. 

Oenitalia: Valve almost as long as greatest width, posterior 
margin oval, anterior margin with broad, short, truncate lobe. 
Paraphyses slender on basal three-fifths, gradually enlarged almost 
to sharp apices. Aedeagus in ventral view almost parallel-margined; 
in lateral view, long, curved near base, almost parallel-margined to 
blunt apex. Styles almost four times as long as basal width, sinuate 
near middle, lobed on outer margin before short, slender finger-like 
apical process. 

Last ventral segment of female about one and one-half times as 
wide as median length, latero-posterior margin rounded, slightly 
notched at middle. 

Types: Holotype , allotype $ , and 4 $ and 1 $ paratypes, 
Alton, Utah, Aug. 11, 1936, R. H. Reamer, in the Snow Entomo- 
logical Collections. 

Host Plants: The type series was collected on Rhus sp. 

Comparative Notes: This species is a tannish color and rather 
more slender than related species. 

68. Scaphytopius (Cloanthamis) graneticus (Bali) 

PlatymoideuM graneticut. Ball, E, D., Can. Ent., LXIII: p. 226, 1981. 

Resembling acutus but smaller, with lateral margins of genae 
lighter and pygofer without basal concavity on outer margin. 
Length: female 4.8 mm., male 4.3 mm. 

Color: Crown mottled fulvous and brown, often darkest on disc; 
light markings as follows: thin, sometimes broken line along anterior 
margin, wedge, long arcuate vitta on disc on each side of median 
suture and usually four large dots on posterior margin. Pronotum 
about same color as crown, darkest on disc, typical light vittae at 
least indicated. Scutellum yellow to orange with typical light mark- 
ings. Clypeus, clypellus and lorae yellow, excepting brown markings 
around long sharksmouth and along posterior margin between eyes. 
Genae yellow next clypeus, darkening and becoming fulvous on 
lateral margins; vitta behind eye and near ocellus, distinct Fore- 
wing semihyaline fulvous with many brown vermiculations, es- 
pecially in male; veins darkening posteriorly, becoming black on 
costa. 

Structural Characteristics: Crown about twice as long as width 
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between eyes in female, shorter in male, anterior margin straii^t on 
each side of sharp apoc; wedge over one-third l«igtii of crown. Fro- 
notum about two-tiiirds as long as crown; two and one-third times as 
wide as length at middle and about three and one-half times length 
behind eyes. Clypeus about two and one-half times width at ocelli, 
constricted at antennae, concave along sharksmouth. Clypellus 
relatively slender and somewhat enlarged near apex. Face in lateral 
view straight to slightly concave between anterior margin of eyes. 
Forewings with several vein-like markings in brachial cell, about ten 
recurved veins to costa and often extra cross-veins in clavus. 

Oenitalia: Valve about one and one-third times as wide as length 
at middle, posterior margin convex on each side of rounded apex; 
anterior margin rounded. Paraphyses slender, with relatively small 
basal, bulb-like enlargement; enlarged on apical fourth before sharp 
apex. Aedeagus in lateral view, slender, slightly larger and ciurved 
on basal half. Styles about three times as Imig as basal width, sinu- 
ate near middle, lobe on outer margin before slender, finger-like 
process on apical fifth. 

Last ventral segment of female about one and two-thirds as wide 
as length at middle, latero-posterior margin evenly oval. 

Types: Holotype $ , Granite Dell, Aria., July 17, 1929, allotype 
i , Williams, Arisona, Aug. 15, 1929, E. D. Ball, in the National 
Museum, Washington, D. G. One pair of paratypes, same data as 
holotype, on hand for study. 

Additional Material Studied: (Arizona) Prescott, Yavapai Co., 
Granite Dell, Oak Creek Canyon and Kaibab Forest. (California) 
Leona Hts., Alameda Co., Lemon Cove, Redding, Delta, Big Bear 
Lake, Dunsmuir, Mint Canyon, Santa Rosa, Atascadero, Alpine 
and Stinton Beach. 

Hoet Plante: Ball (1932) writes “Females of this species were 
taken in s(Hne numbers from wild grapes near Prescott, Arizona, 
July 17. It was apparently the last end of a brood as there were 
no nymifiis or males present at that time. A single male was taken 
from wild grapes in the mountains above Williams, Arizona, Aug. 
15.” 

Comparative Notes: This species is somewhat like argvtus from 
the Eatrtt but tiie genitalia are somewhat different. It varies con- 
atderably, the q)eeimen8 from California being much darker than 
those from Arisona. 
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69. Scaphytopiiu (CloarUhantu) can/us Hepner 

Bi^ttopku (CtoaitthaHm) tamu, Bapan, L. W., Jour. Kia. Bst. Soe., ZIX: p. 107, 
l94«« 

Resembling trilineattia but larger, lighter in color, with a lig ht 
face and genital paraphyses much larger near apex. Length: female 
6 mm., male 5.6 mm. 

Color .* Crown light fulvous with brown irrorations, light markings 
as follows: line along anterior margin, wedge, irregular arcuate Una 
on disc on each side of median suture and an indication of another 
line parallel to this just inside eyes. Pronotum usually slightly 
darker than crown, darkest on disc and sparsely sprinkled with 
brown dots ; vittae usually evident only on lateral margins. Scutel- 
lum about same color as crown with typical markings. Cl 3 rpeus, 
clypellus and lorae light fulvous, except for sharksmouth and irregu- 
lar brown markings along base of cl 3 rpeus; apex of clypellus brown. 
Forewings light fulvous with brown dots throughout; veins fulvous, 
becoming fuscous on costa. 

Structural Characterisim: Crown about twice as long as width 
between eyes in male, slightly longer in female, anterior margin 
almost straight on each side of slender, but blimtly pointed apex; 
wedge almost half length of crown. Pronotum slightly over half 
length of crown, about two and one-half times length behind eyes. 
Clypeus almost two and one-half times width at ocelli, slightly 
sinuate at antennae; shallow concavity along sharksmouth. Clypel- 
lus stout, slightly enlarged near apex. Face in lateral view slightly 
concave between anterior margin of eyes. Forewings with many 
vein-like marks in brachial cell, about twelve recurved veins to 
costa and often extra veins in clavus. 

Oenitalia: Valve about three-fourths as long as greatest width, 
posterior margin straight on each side of bluntly pointed apex, 
anterior margin convex. Paraphyses enlarged near sharp apices. 
Aedeagus “J”-shaped, almost parallel-margined throughout. Styles 
over twice as long as basal width, sinuate near middle, distinct lobe 
on outer margin before rather small apical process. 

Last ventral segment of female about three-fourths as long as 
greatest width, convex and converj^g on lateral mar|^; posterior 
margin straight. 

Types: Holotype , allotype ? , 10 $ and 11 ^ i»ratypes, 
Pine Valley, California, July 27, 1938, R. H. Reamer, in the Snow 
Entomological Collections. Additional paratypes as follows: (Cali- 
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fornia) 2 $ $ , Quatay, July 19, 1941, R. H. Beamer; 1 $ , Santa 
Cruz Mts., Aug. 13, 1938, R, H. Beamer. 

Host Plants: The type series was collected on Oanrya veatchii 
which is probably the host plant. 

Comparative Notes: This species resembles trilineatus, but has a 
shorter crown and the face is light. The general color is much lighter 
than trilineatus. It is evidently restricted to southern California. 

70. Scaphytopivs (Cloanthanus) trilineatus (Ball) 

PUUymetopiut trilineatutf Ball, E. D., Ent. News, XXVII: p. 204, 1016. 

Platymetopiua pextUtu, Van Dusee, E. P., Proo. Cslif. Acad. Sci., XLI: p. 416, 1925. 

Resembles acutus, but with longer crown, dark face and distinct 
genitalia. Length: female 5.2 mm., male 5 mm. 

Color: Crown mottled brown or fuscous and ivory, with light 
areas as follows: relatively broad line along anterior margin; wedge; 
irregular arcuate line from near apex to base on each side of median 
suture; two pairs of large dots on posterior margin, one next each 
eye and another on each side of median suture, often continuous 
with the long arcuate vittae on disc. Pronotum about the same 
color as crown with vittae fairly distinct. Scutellum fulvous to 
brown with typical markings. Face brown to reddish-brown with 
small light dots throughout, lightest on long sharksmouth and coarse 
vermiculations along base between eyes; darkest on lateral margin 
of genae; vitta behind eye and shorter ones near ocellus and 
antenna distinct. Forewing opaque fulvous on disc, apex and part 
of clavus, remainder semihyaline white in patches, scattered vermi- 
culations throughout ; veins dark. 

Structural Characteristics: Crown almost two and one-half times 
as long as width between eyes, anterior margin almost straight on 
each side of sharp apex; disc somewhat concave; wedge over half 
length of crown. Pronotum slightly less than half as long as crown, 
two and one-third times as wide as length at middle and four 
times length behind eyes. Clypeus over two and one-half times 
as long as width at ocelli, definitely constricted at antennae; con- 
cavity along sharksmouth. Clypellus somewhat enlarged near apex. 
Face in lateral view somewhat concave between anterior margin 
of eyes. Forewings with several vein-like marks in brachial cell, 
about eleven recurved veins to costa and usually extra cross-veins 
in clavus. 

Oenitaiia: Valve about seven-tenths as long as greatest width, 
posterior margin rounded; anterior margin with broad, short median 
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lobe. Paraphyses long, slender and hardly enlai^ied at all before 
sharp apices. Aedeagus roughly “L”-shaped, short, almost parallel- 
margined throughout. Styles slender, over twice as long as basal 
width, small lobe on outer margin before process on apical fifth. 

Last ventral segment of female about three-fourths as long as 
greatest width, lateral margins straight and converging; posterior 
margin straight and converging on each side of a shallow, slender 
median notch. 

Types: Holotype $ , San Margareta, Calif., Aug. 6, 1912, E. D. 
Ball, in the National Museum, Washington, D. C. Allotype J 
and 12 $ parallotypes, Anza, California, July 29, 1938, R. H. 
Beamer, in the Snow Entomological Collections. Additional J 
parallotypes as follows: 1, Anza, July 29, 1938, R. I. Sailer; 2, 
Santa Rosa, Aug. 16, R. H. Beamer; 4, Santa Cruz Mts., Aug. 13, 
1938, R. H. Beamer; 3, Santa Cruz Mts., Aug. 13, 1938, R. I. 
Sailer; 1, Lompoc, Aug. 7, 1938, R. 1. Sailer; 1, Alpine, July 19, 
1941, R. H. Beamer; 1, Arroyo Seco River, Aug. 8, 1938, R. H. 
Beamer; 1, Jacumba, July 17, 1940, R. H. Beamer; 1, Towie, Aug. 
20, 1938, R. H. Beamer and 20, Boulevard, July 26, 1938, R. H. 
Beamer. 

Host Plants: Ball (1932) writes “This California species was 
taken by the writer in number from Rhus trUobata in several places 
in the mountains around Prescott, Arizona.” Ball was evidently 
referring to the subspecies spicatus, found in Arizona. Numerous 
specimens were collected in California in 1938 on Arctostaphyleae sp. 

Comparatiw Notes: The dark face separates this species from 
canus and the truncate plates from spicatus. This species varies 
a great deal in color, although usually it is darker than the other 
two species mentioned above. 

71. Scaphytopius (Clocmthanus) trUineatus spicatus Hepner 

Scaphytopmt (ClMinthanut) triUneotvt nibip. $picotu*, Bepnsr, L. W., Jour. Kan. Ent. 
Soc., XIX: p. 108, 1046. 

Resembling trUineatus but lighter with fulvous areas of forewing 
restricted to apical cells and with plates sharply pointed. Length: 
female 5.5 mm., male 5 mm. 

Color: Crown mottled ivory and fuscous with light markings 
as follows: thin line along anterior margin; long wedge; irregular 
arcuate vitta on each side of median suture from near apex to base 
and usually two pairs of large dots on posterior margin, one next 
each eye and another on each side of median suture. Pronotum 
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about same color as crown, lightest on anterior and lateral marginB, 
vittae distinct. Scutellum ivory, dark irrorations and ^ical li|d>t 
markings. Face ivory with fine brown to fuscous inoratitms ex- 
cepting long sharksmouth and coarser irrorationB alcmg posterior 
margin, darkest on lateral margins of genae. Forewing semihya- 
line white except for small fulvous area in apical cells, fuscous 
vermiculations and veins thfbughout. 

Structural Characterigtics: Crown over twice as Icmg as width 
between eyes in male, twice width between eyes in female, shallow 
concavity on disc, anterior margin straight to slightly concave on 
each side of pointed apex; wedge about half length of crown. Pro- 
notum about half as long as crown, about two and one-foiirth times 
as wide as length at middle and four times length behind eyes. 
Cl 3 rpeus over two and one-half times as long as width at ocelli, 
concavity along sharksmouth, sinuate at antennae. Clypellus en- 
larged near apex. Face in lateral view concave between anterior 
margin of eyes. Forewing with several vein-like marks in brachial 
cell, about twelve recurved veins to costa and sometimes extra cross- 
veins in clavus. 

Oenitalia: Valve about one and one-half times as wide as lengUi 
at middle, posterior margin rounded; anterior margm with broad, 
short, median lobe. Paraphyses with slight basal enlargement, 
slightly broadened just before sharp apices. Aedeagus in lateral 
view roughly **L”-shq)ed, short, almost parallel-marg^ed through- 
out. Styles about two and one-half times as long as width at base, 
slightly sinuate just before middle, outer lobe on dorsal margin just 
before finger-like process on apical fiftii. 

Last ventral segment of female about one and one-half times as 
wide as length at middle, lateral margins converging; posterior mar- 
gins with lobe on each side of relatively prominant me^an notch. 

Types: Holotype ^ , allotype $ , and 27 $ and 5 ^ paratypes, 
Miami, Aris., Aug. 6, 1941, R. H. Reamer, in the Snow Entomological 
Collections. Additional paratypes as follows: (Aiisona) 1 $ , 
Miami, July 22, 1982, R. H. Reamer; 7 $ $ , 8 g , Yamell, July 
29, 1988, 4 $ $ , 1 J , July 27, 1938, and 2 $ $ , July 25, 1982, R. 
H. Reamer; 1 $ , Yamell Hts., July 2, 1929, R. H. Reamer; 1 pair, 
Yamdl, June 19, 1987, D. J. and J. N. Knull; 2 $ $ , Yamell Hts., 
June 21, 1985, 2 $ $ , Oct. 8, 1929, 2 $ $ , July 21, 1929, and 1 $ , 
Aug. 20, 1929, E. D. Ball; 9 $ $ , 6 (j' ^ , Yamell Hts., June 29, 
1988, P. W. Oman; 1 pair Yavapai Co., July 1, 1929, and 1 $ , Aug. 
9, 1927, R. H. Reamer; 1 j , Granite Dell, Aug. 14, 1985, R. H. 
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Beamer; 1 ? , Granite Dell, Oct. 6. 1929, and 4 $ ? , July 17, 1929, 
E. D. Ball; 3 $ ? , Prescott, July 29, 1933, R. H. Beamer; 1 $ , 
Prescott, June 30, 1939, and 1 $ , June 8, 1941, D. J. and J. N. Knull; 
8 $ ? , Prescott, N. P., July 6, 1937, 3 J ? , July 14, 1940, and 1 , 

June 20, 1937, D, J. and J. N. Knull; 1 j , Santa Rita Mts., Aug. 18, 
1936, R. H. Beamer; 1 $ , Gila Co., Aug. 5, 1927, R. H. Beamer; 
4 $ $ , Hereford, Aug. 22, 1935, R. H. Beamer; 2 pairs, Huacbucua 
Mts., July 20, 1937, D. J. and J. N. Knull; 255 , Huacbucua Mts., 
Oct. 19, 1931, E. D. Ball; 1 $ , Oak Creek Canyon, July 13, 1940, 
D. J. and J. N. Knull; 1 5 , Cbiricabua Mts., Sept. 14, 1938, 1 J , 
June 15, 1939, and 1 , Aug. 28, 1940, D. J. and J. N. Knull; 1 ^ , 

Devil’s Canyon, Aug. 25, 1938, D. J. and J. N. Knull; 2 ^ , Fara- 

way Ranch, Aug. 11, 1981, E. D. Ball; 1 $ , Glenn Oaks, July 19, 
1929, and 1 , July 18, 1929, E. D. Ball. (New Mexico) 1 $ , 

Silver City, Aug. 23, 1936, R. H. Beamer. 

Host Plants: Tbe specimen from Silver City was collected on 
Moimtain Mahogany. Ball (1932) was evidently referring to this 
form when he gave Rhus trilobata as the host plant of trUineatus. 

Comparative Notes: The males of this species can be separated 
from trUineatus by the sharp plates and the female by the absence of 
the notch on the last ventral segment. 

72. Scaphytopius (Cloanthanus) abbreviatus (DeLong) 

Platymetophu abbreviatw, DeLong, D. M., Tenn. St. Board of Entomology, XVII: p. 
89, 1916. 

PkUymetopitit parvvt var. niger, DeLong, D. M., Ohio Jour. Soi., XLV : p. 27, 1945. 

Color: Crown brown mottled with yellow, light markings as fol- 
lows: thin line along anterior mai^n; wedge; indistinct arcuate 
line on disc on each side of median suture; typical large dots along 
posterior margin. Pronotum darker than crown, heavily irrorate, 
vittae visible. Scutellum about same color as crown, with t 3 rpical 
TnftrlringH Face fulvous irrorate with brown, darkest on lateral 
mar gin of gcnac; sharksmouth, vitta behind eye and shorter ones 
near ocelli and at antennae, light. Forewings semihyaline fulvous 
with white aeroles and brown irrorations throughout; veins fuscous. 

Structural Charticterisiics: Crown about one and one-half times 
as long as width between eyes, slightly concave on each side of 
blimtly pointed apex; wedge about one-third length of crown. 
Pronotum about three-fourths length of crown, two and one-third 
times as wide as length at middle and three and one-half tames 
length behind eye. Clypeus about two and one-third times as 
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loQg as width at ocelli, only slightly coQstoioted, if aoy, at’antenoae; 
shallow concavity along sharksmoutb. Clypellus oolhi^ at apac. 
Face in lateral view definitely concave between ant^or maiKita 
of eyes. Forewing with numerous vein-like marks in brachial cell, 
about nine recurved veins to costa and often extra cross-veins in 
clavus. 

Genitalia; Valve about 4wo-thirds as long as greatest width, 
posterior margin convex on each side of teat-like apex. Paraphyses 
long, slender and sharply pointed. Aedeagus in lateral view “L*’- 
shaped, almost parallel-margined throughout. Styles almost five 
times as long as basal width, constricted on basal third, small lobe 
on outer margin before slender process on outer two-fifths. 

Last ventral segment of female about two-thirds as long as great- 
est width, latero-posterior margin rounded. 

Types: Lectotype $ , Tullahoma, Tenn., Aug. 2, 1915, D. M. 
DeLong, here designated, in the DeLong Collection, Ohio State 
University, Columbus, Ohio. Allotype ^ , Tullahoma, Tenn., Aug. 
3, 1915, D. M. DeLong, here designated, in the DeLong collection, 
Ohio State University, Columbus, Ohio. Additional ^ parallotypes 
as follows: (Florida) 13, Sanford, July 25, 1934, R. H. Reamer; 3, 
Sanford, Aug. 8, 1939, R. H. Reamer; 1, Sanford, Aug. 8, 1939, A. T. 
HaMy; 3, Pensacola, July 12, 1934, R. H. Reamer; 1, Yankeetown, 
July 17, 1934, R. H. Reamer; 3, Lacoochee, Aug. 18, 1930, R. H. 
Reamer; 1, Rranford, July 16, 1934, R. H. Reamer; 2, Rranford, 
July 31, 1930, P. W. Oman; 1, Homestead, Aug. 9, 1930, R. H. 
Reamer; 1, Ft. Myers, Aug. 14, 1930, R. H. Reamer; 3, July 16, 1939, 
La Relle, R. H. Reamer; 1, July 16, 1939, La Relle, P. R. Lawson; 
4, Suwanee Spgs., Aug. 2-3, 1939, R. H. Reamer; 1, Likely, July 24, 
1934, R. H. Reamer; 1, Wildwood, Aug. 2, 1930, R. H. Reamer; 1, 
Hilliard, Aug. 6, 1939, R. H. Reamer and 1, Dunnellon, July 12, 
1939, R. H. Reamer. (Georgia) 3, Griffin, Aug. 12, 1939, R. H. 
Reamer; 2, Okefenokee Swamp, Aug. 3, 1934, R. H. Reamer and 
1, Fblksttm, Aug. 2, 1934, R. H. Reamer. (Alabama) 1, Rurns- 
^dlle, July 20, 1930, P. W. Oman; 2, Marion Jet., July 16, 1930, 
L. D. Tttthill; 2, Prattsville, July 21, 1930, R. H. Reamer; 1, 
Tuskegee, July 22, 1930, P. W. Oman and 1, Montgomery, July 1, 
1939, R. H. Reamer. (Mississipin) 2, Shuqualak, July 16, 1980, 
R. H. Reamer; 1, Fulton, July 14, 1930, L. D. Tutbill; 2, Fulton, 
July 14, 1930, R. H. Reamer; 4, Columbus, July 16, 1980, R. H. 
Reamer; 1, Columbus, July 16, 1930, P. W. Oman; 1, Columbus, 
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July 16, 1930, L. D. Tuthill and 2, Hamilton, July 15, 1930, L. D. 
Tuthill. (Louisiana) 5, Nachitoches Parish, Aug. 16, 1928, R. H. 
Reamer; 1, Caddo Parish, Aug. 19, 1928, L. D. Reamer and 1, 
Reauregard Parish, Aug. 16, 1928, E. I. Reamer. (Tennessee) 3, 
Clarksville, Oct. 8, 1914. 

Host PlOrUts: Rail (1932) writes ^^The writer found it fairly com- 
mon on Ceanothus americanus at Sanford, Florida.” 

Comparative Notes: This is one of the commonest sp)ecies found 
in the Southeast. The entire face is marked, but the clypeus is 
lighter than the margins of the genae, separating it from triangularis, 
and it is much darker than cinereus. It may be found as far north as 
New Jersey. The genitalia are variable but the long, slender para- 
physes, ‘‘L”-shaped aodcagus and long process on style readily 
separate it from any other. The frons of the Florida species are 
much lighter than those from further north. 

73. Scaphytopius {Cloanthnnus) triangularis DeLong 

Cloanthanus trianqulari*, DeLong, D. M., Ohio Joui. Soi., XLV : p. 27, 1945. 

Resembles acutus but with dark face and paraphyses enlarged 
near apex. Length: female 4.8 mm., male 4.2 mm. 

Color: Crown mottled brown and light, often darkest on disc, 
with light markings as follows: thin line along anterior margin; 
wedge; irregular vittae on disc, either straight or arcuate; irregular 
area before eyes; typicaj light spots along posterior margin. Pro- 
notum slightly lighter than crown, heavily irrorate with dark, vittae 
usually visible. Scutellum lighter than pronotum with typical mark- 
ings. Face fulvous irrorate with dark, excepting wedge, vitta behind 
eye and shorter ones near ocelli and antennae. Forewing semihya- 
line fulvous with light aeroles and fuscous vermiculations through- 
out; veins brown, becoming fuscous on apex and costal margin. 

Structural Characteristics: Crown about twice as long as width 
between eyes, anterior margin straight on each side of pointed apex; 
wedge about half length of crown. Pronotum three-fifths as long 
as crown, two and one-third times as wide as length at middle and 
three and one-half times length behind eyes. Clypeus over twice 
as long as width at ocelli, shallow concavity along sharksmouth, 
only slightly sinuate at antennae. Clypellus only slightly enlarged 
near apex. Face in lateral view concave between anterior inargin 
of eyes. Forewing with vein-like marks in brachial cell, about ten 
recurved veins to costa and sometimes extra cross-veins in clavus. 
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Genitalia: Valve about one and two-fifths as wide as length at 
middle, posterior margin rounded; anterior margin with short, broad, 
median lobe. Paraphyses with slight enlargement at base, and 
somewhat enlarged just before sharp apices. Aedeagus in lateral 
view slightly curved, largest just before middle, bluntly pointed. 
Styles almost three times as long as basal width, sinuate near basal 
third, lobe on dorsal margin before slightly curved, finger-like proc- 
ess on apical third. 

Last ventral segment of female with lateral margins short, pos- 
terior margin almost straight on each side of blunt apex. 

Types: Types in Illinois Natural History Survey collection, Ur- 
bana, Illinois. One paratype was on hand for study. 

Additional Material Studied: (Kansas) Douglas Co. and Leaven- 
worth Co. (Illinois) Union Co. (Indiana) Gary and Tippecanoe 
Co. (Tennessee) Clarksville. (Maryland) Annapolis. (South Caro- 
lina) Charleston. (Mississippi) Meridian, Lincoln Co. and Tisho- 
mingo Co. (Alabama) Prattsville, Etowah Co. and Tuskegee. (Flor- 
ida) La Belle and Ft. Mead. 

Host Plants: The original description gave Crataegus sp. us the 
host. Specimens from Etowah Co., Ala., were labeled as from 
Prupus angustifolia and the author has collected the siiecies in 
Kansas from rose. 

Comparative Notes: The dark brown face separates this species 
from most, since it has a shorter, broader crown than rubellus. 
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PLATE XXIII 




VENTRAL VIEW- HEAD 


DORSAL VIEW- head. PRONO rUM and SCUTCLLUM 



FOREWINO 




oenitaua- ventral view pygofer 

SCAPHYTOPIUS C^LOANTHANUS) ANGUSTATUS (OSBORN) 

Scaphylopius (Cloanthanus) angustatus (Osborn) 
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Male genitalia of the Scaphytopini 
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Male genitalia of the Scaphytopmi 
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Male genitalia of the Scaphytopini 
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Male genitalia of the Scaphytopini. 
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Female genitalia of the Scaphytopmi 


540 


The University Science Bulletin 


PLATE XXIX 



Female genitalia of the Scaphytopim 


Hepner; The Tribe Scaphytopini 


541 


abbreviatus ... 

abruptus 

acutus 

albifrons 

amplinotus . . . 

andromus 

angustatus . . . 
anisacanus . . . 

argutus 

atratus 

bicolor 

bnmneus 

califomiensis . 
calliandrus . . . 

canus 

carolinus 

castranus 

catalinus 

coltidus 

cinctus 

cinerous 

cinnamon^us 

oollari^ 

compactus ... 
contractus . . . 
cuprescens . . 

deltensis 

desertanus . . . 

diabolus 

dixianus 

dodonanus . . 

dorsalis 

dubius 

elegans 

filamentus . . . 
flavifrons . . 
floridanus . . . 
frontalis . — 

fulvus 

fiiscicephalus 
fuscifrotis . . 
glennanus . . 
graneticus .. 
guterranus . 

hastus 

heldoranus . 
huachucus .. 
hyalinus . . . 


SPECIES INDEX 


PAOl 

.. 527 
.. 461 
.. 511 
.. 452 
.. 482 
.. 485 
.. 493 
.. 458 
.. 516 
.. 488 
.. 480 
.. 460 
.. 468 
.. 494 
.. 523 
.. 488 
.. 496 
.. 436 
.. 467 
.. 424 
.. 508 
... 477 
... 475 
... 463 
... 459 
... 515 
... 479 
... 446 
. .. 470 
... 502 
,.. 466 
... 480 
... 511 
... 432 
... 511 
... 457 
... 432 
... 476 
... 473 
.... 517 
.... 461 
.... 432 
.... 521 
.... 510 
.... 516 
.... 503 
.... 437 
.... 424 


insolitus 

irroratus 

lanceus 

latus 

loricatus 

magdalensis — 

majestus 

meridianus 

minutus 

modestus 

modicus 

niger 

nasutus 

nigricollis 

nigrifrons 

nigriviridis 

nogalinus 

obscums 

oregohensis 

osbomi 

oviedus 

pallidicapitatus 
pallidiscutus ... 

palliolatus 

parvus 

pennatus 

pexatus ' 

radiatus 

ritanus 

rosous 

nibellus 

scriptus 

slossonao 

spicatus 

tenuis 

texanus 

torridus 

triangularis ... 
trilineatus — 

ulcus ... * 

utahensis 

vaccinium — 

varius 

verecundus . . 
viridicephalus 
vitellinus — 
vittifrons . . . 
xanthanus . . . 


487 
447 
516 
515 
453 

488 
429 
492 
464 
511 

498 
527 
470 
443 
481 
500 
450 
488 
513 
483 
508 

499 
472 
422 
508 
455 
524 
497 
434 
432 
507 
490 
505 

. 525 
. 511 
. 431 
. 445 
. 529 
. 524 
. 427 
. 520 
. 488 
. 490 
. 486 
.. 519 
.. 421 
.. 504 
.. 449 




THE UNITERSITY OF KANSAS 

SCiENGE BULLETIN 


VoL. XXXI, pt. II.] November 1, 1947 


[No. 17 


A Bibliography of Mexican Amphibiology 

By EDWARD H TAYLOR 

"^TO COMPREHENSIVE bibliography dealing with the amphib- 
iology of Mexico has ever been published. The present wide 
interest in this subject practically demands that such a publication 
be made available to the numerous workers in this new field. For 
the past 15 years during my extensive work on Mexican faunas I 
have been collecting literature dealing with this particular subject, 
and the following annotated list of titles dealing with the amphibi- 
ology of Mexico is offered to fill this need. It is as complete as I 
have been able to make it for taxonomic works, but I feel that 
further research might reveal other titles of significance dealing with 
anatomy and physiology of Mexican species. 

It is possible that some of the titles listed, purporting to treat of 
the ^‘Mexican axolotl,’^ may actually not do so. However, in most 
cases the authors believed that the European bred stock of the 
axolotl was from si)ecies originating in Mexico. Certain of these 
papers have not been read by me. 

About fifty of the titles were added by Dr. Hobart M. Smith 
who had the kindness to read the manuscript and check the ref- 
erence. He has my heartfelt gratitude. 


Ackerman N, J. 

1933. Ueber die Innervierung der Haut des Axolotls {Ambystoma rf^exi- 
canum). Bull. Acad. Polonaise Sci. (Sect. B), 1933, No. 2, pp. 1-12, 
pi. 1. 


Ahl, Ernst. 

1927 Ueber neue oder seltene Froschlurche aus dem Zoologischen Museum 
Berlin. Sitz. Ges. nat, Freunde, 1926 (May 1, 1927), pp. 111-117. 
Type description of Bufo eileli. 

1932. Neu oder selten eingefiihrte Fische, Lurche und Kreichtiere. Das 
Aquarium, Jan., 1932, pp. 1-4, ill. 

RhinophryniLS dorsalis discussed and figured. 

1934 Ueber eine Sammlung von Reptilien und Amphibien aus Mexiko. 
Zool. Anz., 106, No. 7-8, Apr. 15, 1934, pp. 184-1^, text fig. 1. 

Type description of Hyla leonhard’schultzpi and notes on other 
species. 


( 543 ) 



544 


The University Science Bulletin 


Allen, Morrow J. 

1933. Report on a collection of amphibians and reptiles from Sonora, 
Mexico with the description of a new lizard. Occ. Papers Mus. 
Zool., Univ. Michigan, No. 259, Apr. 3, 1933, pp. 1-16. 

Lists Scaphiopus couckii, Bujo alvarius, Ptcmohyla jodiens, Gaatro- 
phryne texensis. 

Anonymous. 

1865. Reproduction of the Axolotl. Nat. Hist. Rev., 1865, pp. 454-455. 

1866. Nyere Jagltagelser om Axolotlen (Med traesnit.) Tidsskr. pop. Frem- 
stilling af Naturvidensk, 3 R., 3, 1866, pp. 325-330. 

1870. Kunstliche Bildung einer weissen Rasse u Metamorphose des Axolotl, 
(auszug.) Naturforscher (Sklarek), 3, 1870, p. 196. {Fide Dumeril, 
m Compt. Rend., 70, 1870, p. 782.) 

1876a. Az Axolotl atvaltozasarol amblystomava. Term. Tud. Kozl. 8 Kdt, 
1876, pp. 439-440 (See Weitmann. Zoit. Wiss. Zoll. 25, Suppl.) 

1876b. Fort pflanzung des Amblystoma (ubersetzung). Naturforscher 
(Sklarek), 9. 1876, pp. 215-216. (See Blanchard, in Compt. Rend, 
82, 1876, p. 716.) 

1876c Fine neue Deutung des Axolotl (au.szug). Natui-for.‘«cher (Sklarek), 
9, 1876, pp. 114-115. 

1877. Reproduction des Axolotls transformces en Amblystomes. Joum. 
Zool. (Gervais), 6, 1877, pp. 152-153. 

1879. Zur Metamorpho.sp des Axolotl. Glia., 15, 1879, i)p. 186-187. 

Atkinson, D. A. 

1907. Notes on a collection of batrachians and reptiles fropi Central Amer- 

' ica. Ohio Naturalist, 7, May 1907, pp. 151-157. 

Hyla taeniopus listed from Morale'^, Guatemala. Probably erron- 
eously identified. 

Baird, Spencer F. 

1849. Revi.«ion of the North American tailed-batrachia, with descriptions 
of new genera and species. Joum. Acad. Nat. Sci. Philadelphia, 
(2), 1, 1849, pp. 281-294. 

Type description of Amblystoma mavortia. 

1854. Descriptions of new genera and species of North American frogs. 
Proc. Acad. Nat. Sci. Philadelphia, 7, 1854-1855 (April, 1854), pp. 
59-62. 

Contains the type de.scriptions of Ilyla cximia, Hyla vanvUetii, 
' Hyla affi7iis, Raiia montezumav, and Scaphiopus couchii. 

1859. Reptiles of the boundary. (In) United Stat<‘s and Mexican bound- 
ary survey under the order of Lieiit. Col. W. H. Emoiy, 1859, 2, 
Reptiles, pp. 1-35, pis. 1-41. 

The “type description” of Batrachyla longipes consists of 1-3 
on plate 37. Bufo alvarim is described by Girard from the 
“Valley of the Gila and Colorado.” 

Baird, Spencer F., and Girard, Charles. 

1852. Characteristics of some new reptiles in the museum of the Smith- 
sonian Institution. Proc. Acad. Nat. Sci. Philadelphia, 6, 1852-1853 
(Oct., 1862), p. 173. 

Type descriptions of Amblystoma proserpine, Bufo punciaiuSy 
Rana areolata, and Bufo granulosus, all from Texas. 
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iimum, Tbouas* 

m Salfetttia. ftroo. Biol. Soe. Wodiiiiitoii, 

», Oct. 17, 1922, pp. 111414. 

Bleuthsrodaetylus (bmtm and Byrthopui Wc) myUaemm are do* 
scribed. 

1922. llie appearance of Batrachyla longipes. Proc. New lgy>ftfwfd 
Zo$l. Club, 8, June 5, 1923, pp. 81-88. 

Imports a apecimen of ElerUherodaetylm (dc) Umgip$$ (ssBlsts* 
therodactyluB hatrachylua Taylor). 

1926. Reptiles and amphibians. Houchton MifBin Company. Boston 
New York, 1996, pp. ndi + 125. 

The axolotl figured, p. 99. 

1927. Cauphiaa rediscovered. Copeia 1927, No. 165, pp. 96-98. 

Barboui^ Thomas, and Coin, Leon J. 

1906. Reptilia, Amphibia, and Pisces. (In) Vertebrata from Yucatan. 
Bull. Mus. Comp. Zool., 50, No. 5 (part.), 1906-1907 (Nov. 1906), 
pp. 146-155. 

The follov^g specimens are reported: Rana vireacena areoUUa, 
Bufo vaUieepa, Bufo marwua, Hyla phiebodea, Hyla baudmii. 
Triprion petaaatua and Spelerpea yueatanua. 

Barbovb, Thomas, and LovnarnGB, Abthuh. 

1929. Typical reptiles and amphibians. Bull. Mus. Comp. Zodl., 69, No. 
10, June 1929, pp. 205-860. 

Lists a few specimens from Mexico. 


Barnes, D. H. 

1826. An arrangement of the genera of batraoian animals, with a de- 
scription of the more remarkable species. Amer. Joum. Sd. Arts 
(SiUimans Journal), (1), 11, Oct. 18%, pp. 268-297. 

Protew mexioaniia is discussed and its synonyms given. 

Bedriaga, Jacques V. 

1877. Bemerkungen fiber die Umwandlung des Axolotl in ein Amblystoma. 
Zool. Garten, 18, 1877, pp. 132-133. 

Bbldino, L. 

1887a. Collecting in the cape region of Lower California. The West Ameri- 
can ^ientist, 3, No. 24, Apr. 1887, pp. 93-97. 

Mentions discovery of a new toad {Bufo heUUngi), 

1887b. Reptiles of the cape region of Lower California. Ibid, pp. 97-99. 

List of five amphibians. 

Beltran, Enruhte. 

1941. Opalinidos parasitos en anfibios Mexicanos. Rev. Soc. Mex. Historia 
Natural, 2 (2 A; 3), pp. 127-136, pi. 3. 

Bert, Paul. 

1869. Abbtiott ches au Axolotl des branehies et des poumons. Comi^. 
Rend, et M4m. Soe. Biol. Paris, (4) 5, 1868 (1869), C. R. pp. 21-&. 

1880. dhfiuenee des 14sions du cerveau sur les appareils de eoloraticii des 
axdolls). Compt. Rend, et M4m. Soe. BioL nris, (7), 1, 1879 <1889), 
C. R. p. 65. 
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Binobwaia, Caiou a. E. 

1914. l^e Vorderliim v<m Ambyitoiaft mezioanuin. Areh Bfar MIkr. An»t., 
84, Abt. 1, pp. 1-74. 1 pi., text figs. A-B. 

Blanchard, EMiUi. 

1876a. Reproduction of Ambl 3 rBtoina. Ann. Mag. Nat. (4), 17, 1876, 
pp. 414-415. 

1876b. Reproduction de rAmbl}r8tome, observde au Museum. Compt. Rend., 
82, 1876, pp. 716-717. ^ 

1879. Sur la ponte des Axnblystomes au Museum dliutorie naturelle. (Extr.) 
Rev. des Sciences, 4, 1879, p. 167. 

Blanchard, Raphael. 

1882a. (Review of Velasco’s study on the habits of the ajolote.) Rev. Sci., 
May 13, 1882, pp. 

1882b. (Review of Velasco’s study.) La Naturalesa, 6, 1882, pp. 60-61. 

A translation of the preceding article. 

Blatchley, W. S. 

1893. On a collection of batrachians and reptiles from Mount Orisaba, 
Mexico, with descriptions of two new species. Proc. U. S. Nat. 
Museum, 16, No. 922. 1893, pp. 37-42. 

Type descriptions of Spelerpes orizabenaia and Spelerpea gibhi- 
caudus appear. Also records Spelerpes hellii (= B. gadovii Dunn), 
Bu/o iniermediua, Hyla eximia and Hyla miotympanum. 


Blum. 

1880. Der mexikanische Kiemenmolch oder Axolotl (Ambystoma mexi- 
canum Cope (tignnum), seine Zlichtung u. Pflege. Isis (Russian), 5, 
1880, pp. 6961, 67-68, 75-77, 

Bobttoeb, Oscar. 

1892. Katalog der Batrachier-Sammlung im Museum der Senckenber- 
gischen Naturforschenden Cesellschaft in Frankfurt am Main. Frank- 
fort, 1892, pp. X -f 73. 

Numerous Mexican species listed. 

1893. Ein neuer Laubfrosoh aus Costa Rica. Berioht. Senck. Natur. Oes., 
1892-1893 (1893), pp. 251-252. 

Hyella fleUchmanm described from San Joi4, Costa Rica. 

BocBOANorr, N. 

1873. (On the transformation of the axolotl) (In Russian) Trud. C. Peterb. 
ecteet. 4, 1873, pp. hxxiii-lxxxiv. 

Boqbbt, Chablbs M., and Ouvsa, James A. 

1945. A preliminaiy analysis of the herpetofauna of Sonora. Bull. Amer. 
Mus. Nat. 88, (6), pp. 297-426, figs. 1-13, pis. 3067, table 1, 
maps 1, 2. 

BouuBNcm, Edward O. 

1913. Bsperiments on the metamorpbo^ of the Mexioan axololi (Ambf^ 
stoma Hgrimm), eondueted in the socdeiy^ garden. Proo. Zool. Soe. 
London, No. 28, Bfay 20, 1913, pp. 408-413, text figs. 75-78. 

BoounrOH^ Oaonoi At— nr. 

1881. Leptodactyius ealki— Oirard et L. albilabris OQntber. Bull, Soe. 
Zod. France, 6, iSlTw- 3066. 
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1882a. Catalogue ol the Batrachm Salieutia a. Eoaudata m the ooUee^m of 
the Bntiflh Mueeum, 2ndm., 1882, pp. xvi + 803, pis. 1 p30. 

Treats of the known fauna of this group, in M^co. 

1882b.Catalogue of the Batrachia Gradienta s. Catidata and Batraehia 
Apoda in the collection of the British Museum. 2nd Ed., 18SI, pp. 
viii + 127, pis. 1-9, 

1882c. Description of a new genus and species of frogs of the familjr 
ffyUdae. Ann. Mag. Nat. Hist., (5), 10, No. 58, Oct. 1882, pp. 320-328. 
Genus Piemohyla, and Ptemokyla fodiem are descril^. Hyla 
venvloBa and Hyla dacmcolor are diroussed. 

1888a. Descriptions of new species of lisards and frogs collected by Herr 
A. Forrer in Mexico. Ann. Mag. Nat. Hist., (5), 11, 1883, pp. 
342-344. 

The following type descriptions are given: Bana forreri, Bana 
pustuloia and Hypopachua oxyrrhinua, 

1883b. Notes on little-known species of frogs. Ann. Mag. Nat. Hist. (5), 
11. 1883, pp. 17-20. 

1883c. Reptilia and Batrachia. Zoological Record, 10, 1882, pp. 1-28. 

States that SpeUtpea yucatanua Peters and Spelerpea yucaianieua 
Boulenger are identical. *Teters’ description appears to have a 
few da 3 r 8 priority over the Recorder's,” p. 20. 

1884. Reptilia and Batrachia. Zoological Record, 20, 1883, p^. 1-24. 

Refers Bufo balding to Bufo punctatua, 

1887. Descriptions of new reptiles and batrachians in the British Museum 
(Nat. Hist.), Part m. Ann. Mag. Nat., Hist., (5), 20, No. 115, 
July 1887, pp. 50-03. 

Describe Hyla eopii from £1 Paso,Texas, on the Mexican border. 

1888a. On a rare American newt, Molge meridianalia Cope. Ann. Mag. 
Nat. Hist., (6), 1, No. 1, Jan. 1888, p. 24. 

1888b. Note on the dassification of the Ranidae. Proc. Zool. Soc. Lcmdon, 
pt. 2, Feb. 10, 1888, pp. 204-206. 

Discusses the gemm.Syrrhopua (sic), placing Malachylodea Cope 
and Hypodiciion Cope in synonymy. 

1888c. Descriptions of new Brasilian batrachians. Ann. Mag. Nat. Hist., 
(6), 1, No. 3, Mar. 1888, pp. 187-189. 

Discusses the genus Etmemphix Engyatamopa [partj), and 
‘ refers the genus to the Bufonidae. ' ' ^ 

1891. Notes on American batrachians. Ann. Mag. Nat. Hist., (6), 8, No. 
48, Dec. 1891, pp. 452458. 

HykUa aumiehraati. NotOs that Exarodonta Sumiehraati Broechi 
and HyleUa platycephala Cope are S 3 ^onyms, and that Brocchi’s 
name is oldest. 

1895a. A synopsis of the genera and qpecies of apodal batrachians with 
description of a new genus and species Bdellaphia vUtaiua, Proe. 
Zodl. London, im, pp. 410414, pis. 23-24. 

1895b. Reptilia and Batraehia. Zoological Record, 31, 1894, 1-44. 

Regar^ HyleUa chryaopa Cope as a aynmyva of HyleUa fiew^ 
manni Boettgcar. 

1898. Fourth report on additions to the batiachiaa oqUeelion of the Natu- 
ral History Museum. Proc. Zool. Soc. London, June 7, 1898,, pp. 
473482, 

Ty^ descriptions of Hylodea dfradi and Bcabcromlaa masA- 
conus. Figures of both are given. 
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1699. Dwriptioiu of new batimohiAiie in ^e odUee%jft of BritiA 
Mneeum (Natural Hiatoiy). Ann. Blag. Nat. BSa, (jh i» I8M, 
pp. 278^, pla. 11, 13. 

Propoeee Hyla mdmpoodi nom. nov. for Byla wUeroeypMa 
Bomenger (neo Cope). 


1908. ReptiJia and Batrachia. Zoological Record, 88, 1901, pp. 1-88. 

Propoaes Byla smUht turn. nov. for Hyla nona OOnther (nee 
Hyta nana Boulenger)r 


1003. Desoriptiona of new batraohiana in the Britiah Muaeum. Ann. Mag. 
Nat. Hist., (7), 12, No. 71, Nov. 1908, pp. 558-857. 

T3Te deaeriptiona of Eupemphix gadavU and HylodoM beatae 
appear. 


1910. Axolotl. In Encyol. Brit., Ed. 11, 3, pp. 68-70. 

Excellent hiatorical diacuaaion, with bibliognphy (not in later 
editicma). 


1917. Deaeriptiona of new froga of the genua Rana. Ann. Mag. Nat. 
Hist., (8), 20, No. 180, D^. 1917, pp. 418-418. 

Deacribea Eana tarahumarae from loquiro and Barranca del Cobre, 
Sierra Tarahumara, N. W. Mexico. 

1919. Synopaia of the American q;>eoiea of Rana. Ann. Mag. Nat. Hiat., 
(9), 3, No. 16, Ai»>. 1919, pp. 408-419. 

Bona moniesumae, Eana tarahumarae, Eana hdlecina (includee 
Eana forreri), Eana puetuloea, Eana palmipee. He diacuaaea 
Peten’ genua Eanula. 

1980. A monograph of the American froga of the genua Rana. Proc. Amer. 
Acad. Arta 8d.. 55, No. 9, Aug. 1920, pp. 413-480. 

Mexican forma treated here are : Eana monteMumae. Eana haleeina, 
Eana draytonu, Eana tarahumarae, Eana puBtuloea, and Eana 
palmipe$. 


Baaqo, AnrHim N. 

1941. Tadpolea of Scaphiopua bombifrona and Scaphiopua hammondii. The 
Waamann GoUe^r, 4, No. 8, Apr. 1941, pp. 


Bbavo H., Maboabita. 

1948a. Doe nuevoa nematodoa paiiaitoa de anuroa del aur de Puebla. Anal. 
Inat. Biol., 14, (1), pp. 69-78, pla. 1-8. 

1948b. Eatudio aiatematico de loa trematodos paribitoa de loa **ajolatea'’ de 
Mexico. Anal. Inat. Biol., 14, (1), pp. 141-159, pla. 1-5. 

Bbavo, H., hiABOABiTA, and Cabalubbo C., Eduaxso. 

19^. Nematodoa parAritoa de loa batracioe de Mexico. IV. Anal. Inst. 
Biol. Mexico, 11, pp, 239-347, pla. 1-8. 

Bufo marinuB and Ehyaeoeiredan altamirani atudied. 


BnoooBi, Paul. 

1877a.8or le eyatkne nerveux de Taxolotl (Siredon mexioanua). Bull. Soc. 
P^om. Paria, (7), 1, 1876-1877 (1877), pp. 21-84. 

1877b. Bfote aur lea nerla trijiuneau et facial de Taxolotl. Bull. Soe. Philom. 
Parian (7), 1, 187B-1877 (1877), pp. 59411. 


1877c. De raboence du j 
Faria, (7), 1, ir 


^_j chea raxolotl. Bull. Soc. Philom. 

(wn), pp. 71 -w. 

IgTyd-Pa wripti oa d’on noimtu nnra de PlieiwrqdkMM l^larforme 
(Pleetoatqd* guetemeleneie). Bull Soe. Fliilom. ntie, (7), 1, No. 3, 
18n>18JY <1877), pp. tt-08. 

Genue PlMiro^rbi deeeribed. 
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1877e. Note mir quelquee batraciens fay]aeformes recueillia au Mexiqiie et au 
Gua^ala. BuM. Soc. Philom. Paris, (7), 1, No. 3, 1876-1877 (1877), 
pp. 122-132. 

pficata, the genus CaupkUu, and CauphioB cramts are 
described as new. Ilpla haudinu and Hyila eximta are discussed. 

1877f.Sur quelques Batraciens Raniformes et Bufonifonnes de FAm^rique 
Oentrale. Bull. Soc. Philom. Paris, 1876-1877 (1877), (7), 1, No. 4, 
pp. 176-197. 

The following Mexican species are described: Cystignathus fragfUB, 
Leviperus (sic) mexicamu, Bufo levifrons, Rkinophrynua roBtralvM. 
The Rana macidata from “Totomcapam, Mexique” is probably 
from Guatemala. 

1879. Sur divers Batraciens anoures de FAm4rique Oentrale. Bull. Soe. 
Philom. Paris, (7), 3, No. 1. 1878-1879 (1879), pp. 19-24. 

The type description of the followim| species appear: Exerodanta 
SumidvraUi, Hyla paenulata (from Guatemala), Hylodea Augusti 
Dug^, Hylodes Imeatm (^^Attitlan Mexique” but probably from 
Guatemala), Scaphiopus dugesii and Bufo mexicanuB. 

1881 to 

1883. Atudes des batraciens de l’Am6rique C!entrale (In) Mission Scientifique 
au Mexique et dans TAm^rique Oentrale, Part 3, Sec. 2, 1881-1^, 
pp. 1-122, pis. 1-21. Issued as follows: Livr. 1, 1881, pp. 1-56. pis. 
1-6, 9, 10. Livr. 2, 1882, pp. 57-96, pis. 6-8, 11-15. Livr. 3, 1883, pp. 
97-122, pis. 7, 12, 16, 17, mis, 18, mis, 19, 20, 20bis, 21. 

The following Mexican species are described as new: Spelerj^s 
laticepa, Spderpes mdcatum and Spelerpes punctaium, (The 
descriptions of Hylodea UnetUuB and Exerodonta mmichroBti, said 
to be the original, are not.) 

Bbown, Abthuh Erwin. 

1908. Generic types of Nearctic reptilia and amphibia. Phila. Acad. Nat. 
Sd., Proc. 1908, 69, pp. 112-127. 

Burt, Oharlbs W. 

1932. Some Mexican herpetological records. Oopeia, 1932, No. 3, Oct. 7, 

p. 168. 

Busnbl, R.-G., and Dbilhon, A. 

1942. Influence de la pimentation m41anique sur I’intensit^ de la reroira- 
tion cutan6e d’\m vertebrA inferior. Axolotl mexicanum Shaw. 0. R. 
Acad. Sci. Paris, 214 (6), pp. 238-2M1. 


OaRALUBO T O., EnUABDO. 

1933. Nematodos pardsitos de los batracios de Mexico. Anal. Inst. Biol. 
Mex., 4, No. 3 and 4, 1933, pp. 187-190, figs. 1-6. 

Dermophis mexicanus. 

1938. Revisidn y clave de las especies del g4nero GlypthehmiM, Anal. Inst. 
Biol. Mex., 9, 1938, pp, 121-149, figs. 1-11. 

Rana monietumae. 


1940. Nuevos genero y e^cie de Hirudmeo j>erteneciente a la subfamilia 
HAEMADIPSINAB. 


Inst. Biol. Mex., 11, No. 2, 1940, pp. 673- 


683, fig. 1-7. 

Rhyacoeiredon aUamiraim, Oedipm. 

1942a. TremAtodos de las Ranas de la Cienaga de Lerma, MAxico. 1. Anal. 
Inst. Biol. Mex., 12, No. 2, 1942, pp. 623-641, figs. 1-6. 

Rana moniexumao and Rana pipiens. 
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d« \mm Rmim 4« Ik Oianagu ik LMom iMwIo d& Mfeioo 
m. Redesoription de vma forma Norto mwiewm d» HA^mtohcchw 
y algunas connderaciones sobre OlupthklmmB oaUtaffnimmU Coact 1919, 
(1). Anal. Inat. BioL Mex., 13, No. 1, 1919, pp. 7U7^ flp. 1^. 

1944. Eotudioa helmintoldgicoB de la region ancercoea de Mexico y Guate- 
mala, Nematoda. Anal. Inet. fiioL Mex., 15 (1), pp. 87-108» figft. 1-18. 

Cabaludu) t C., Eduardo and Bravo Hollis, Marqarita. 

1940. Nem4todo6 parAutos de losi^traoios de Mteioo. lY. Anal. Inst. Biol. 
11, pp. 239-947, pis. 1-3. 

Carallbro t C., Eduardo, Bravo Holli8, Margarita, and Crrscrro, M. C. 

1944. Estudios helmentoldgioos de la regidn anoocercosa de M&dco y de la 
Republica de Guatemala. Trematodo I. Anal. Inst. Biol. Meix» 15 
(1), p. 59-72, figs. 1-7. 

Cabalejw) t C., Eduardo, and CRRRano, QaartNA. 

1943. Una nueva especie de Poiystoma (Tkemitoda: Polystomatidae) 
par&sito de la vejiga urinaria de Hyla baudinii (Dum. y *l^r.). Anal. 
hat. Biol. Mex., 12, No. 2, 1941, pp. 515-821, figs. 1-2. 

Hyla baudinii. 

CiOJcm, Luiql 

1861. Soil. Anatomia <M*Axolotl. Mem. delTAocad. di Bologna, 3, 1851, 
pp. 359-382. 

Not certain that Siredon maxicanuB is diaeussed. 

CAMmAKo, IiQgRirno. 

1878. IK alcune specie di Anfibii Anuri esistenti nelle eoUesioni del R. 
Museo Zooloi^ di Torino. Atti R. Aoead. 8ci. Torino, 14, 1878-1879 
^ (1878), OlasTSci. Fis. Mat., pp. 868897. 

Describes Dromopleotru$ with B^o ananudua the ^rpe, and dis- 
rxtmm Bufo intarmadnu, Bufo oodpUaUi op. nor* 


CAMPnu, Bsnr. 

1981. Notes on Batrachoseps. Copeia, 1931, No. 3, Oct. 80, pp. 181-134. 
BatrachoBepB attemuUui leueoput, Baja California. 

CAsaoKimH^ M. 

1888. Notes on the habits and the rearing of the axolotl Amblystoma 
mexicanum (translated from the Fremok by Tarleton H. Bean). Proo. 
n. 8. Nat. Mus., 5, 1882 (1883), pp. 221.m 

Osn^ iL 1., Js., and Goin, Coinif an J. 

1948. Neoteny in Florida salamanders. Froe. Fla. Acad. Set., 0, (1), 1948, 
pp. 87-40. 


Carurs, J. 

1885. Die postembiycmale Entwicklung der Epidermis des ffirsdon pisei- 
formisr Arch. Mikr. Anat., 24, pp. 19-49, pis. 2, 3. 


CsuuviN, Ma3I8 V. 

1878. VAat die Verwandlung der mexicanisoheit Axolotl in AmUyatOfna. 
Zeit. wise. Zool., 27, No. 4. 1876, pp. 522406. 

U83. Ueber die F<»tpfianiung des Amblystotna. Zodi. Ana., 6, No. 149, 
^ 8spt.24, 1888, pp.51Mi5. 

tto t)w tm axolott wHbout rsfersnes Uy the Mires of the 
msteriai. Firabsbir FstWan stock. 

188l» Ueber die Vsrwalidtiiegifihigkeit des msxilianiseiien Axolotl. 1885, 
pp. 8664W* 
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Cuuawn, Dowrar I. 

IMS. Histologieal studie* of_ tito effect of iodine on ihe Old Mexiein 
axolotl (Amblyitoma tigrinum) during metamorphosis* Proc* Zodl. 
8oc. London 106 (B), pp. 561-574, pis. 1-3, fig. 1. 

Cols, C. E. 

19^. Notes on the breeding of the Mexican axolotyl. 8. Aus. Nat. 6, (4), 
pp. 03-66. 

EDWAim Dbxnor. 

1600. Descriptions of reptiles from tropical America and Asia. Ptoc. Acad. 
Nat. Sd. Philadelphia, 12, 1800, pp. 368-374. 

Discusses 8pelerpe$ bellii and Qeoiriton carbanariuB, 

1662. Catalogues of the reptiles obtained during the explorations of the 
Parana, Paraguay, Vermejo, and Uraguay rivers, by Capt. Thos. J. 
Plage, u. 8. N.; and of those procured by Lieut. N. Michler, U. 8. Top. 
Eng., Conunander of the expedition conducting the Survey of the 
Atrato River. Proc. Acad. Nat. 8ci. Philadelphia, 14, Sept. 1802, pp. 
340-359. 

Describes Hyla mwrieolor from Mirador. Veracrus, Hyla caUidryoM 
from Panamd, and Hyla phaeoia from Turbo, Darien. He proposes 
the genus ScytopU and considers the recent breaking up of the 
genus Bufo and refers Mexican species to the following genera: 
Chilopkryne eogmUa, Phrynoidis alvarius, Bufo rimus, Bufo 
anomalus, Bufo insidior and Bufo punctatua. 

1663. On Trachycejphalus, Scaphiopus and other American Batrachia. Proc. 
Acad. Nat. &cl Philadelphia, 15, 1862 (1863) pp. 43-54. 

Type descriptions of Hyh miotympanum, Scaphio^ muUipU- 
catus, 8. varius, and 8. rectifrema. Aim li^ Hyla griaeuB 
(Mexico?), Hyla baudinii, 8capkiopu8 couckU, Places Spelerpea 
chiropterus under ambltstomidab. 

1864a. Contributions to the herpetology of tropical America. Proc. Acad. 
Nat. ^i. Philadelphia, 10, 18^, pp. 166-181. 

Original description of PhyUotneduaa dacnicolor from near Colima. 
Pahidieola pustuloaua from. River Truando in New Granada. 
Agalychnia callidryaa and A. moreletii are mentioned. 

1864ft>. On the limits and relations of the Raniformes. Proc. Acad. Nat. Sci. 
Philadelphia, 16, 1864, pp. 181-183. 

Proposes the family RHiNOPHRYNxnAB. 

1805a. Sketch of the primary groups of Batrachia s. Salientia. Nat. Hist. 
Rev., 1805, pp. 97-120. 

Key to genera. 

1805b. Third contribution to the herpetology of tropical America. Plroc. 
Acad. Nat. Sci. Philadelphia, 17, Oct. 1805, pp. 185-196. 

Describes Pharyngodon petaaatua, Hyla graeiUpes, Hifia ataufferi, 
8miHaca davJUma, 8pelerpea oreulua, 8pelerpea cephalicua, Spelerpea 
Uueolua, 

1860a. On the structures and distribution of the genera of the aroitotius 
Anura. Joum. Aeed, Nat. Sci. Philadelphia, (2), 6, pt. 1, July 1800, 
pp. 07-112, pi. 25. 

1806b. Fourth contribution to the herpetology of tropical America. Pros. 
Acad. Nat. Sci. Philadelphia, IS, 1865, pp. 123-m. 

Bii/o Goedfer, from Arriba, Costa Rica, and JSnggsIrNiia uatum 
from OuadaUara are described as new. TripaSm ptopoeed for 
Pharyngodon, preoccupied* 
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1887*. On tlie wptili* *^ b*ti»ohi« of !«}•?“ *** 

Nearctio Begion. Proo. Aogd. Kat. 8oi. Pbiladaiiiiiibf 11^ pp« 
800-S14* 


region 


desoriptions of Hyia curia and Bufo /nmioma. Lists also 
regiUa, ScaphiopuB couchu, Bufo puneiatUB, from the cape 
of BaJ* California. 


1867b. Fifth contribution to the herpetology of tropical America. Proe. 
Acad. Nat. Sci. Philadelphia, 18, 1806, pp. 317-S8. 

The type description oT LHhodytcB lAodopit, said to be near L. 
griceuB of the same region (Orimba). 


1867c. On the families of the raniform Anura. Joum. Acad. Nat. Sci. 
Philadelphia, (2) 6, Part 11, Art. 4, Sept. 1867, pp. 188-266. 

Systoma uBtum mentioned. 

1868a. A review of the species of the Ambl3rstomidae. Proc. Acad. Nat. Sci. 
Philadelphia, 19, 1867, pp. 166-211. 

AmblyBtoma mexicanum and AmblyBtoma mavortxum var. pro« 
aerpine are discussed. 

1868b. An examination of the Reptilia and Batrachia obtained by the 
Orton expedition to Ecuador and the upper Amason, with notes 
on other species. Proc. Acad. Nat. Sci. Philadelphia, 20, Mar. 
1868, p. 96-140. 

Describes Bufo argHlaeeuB from Colima, Mexico. 


1869a. On the origin of genera. Proo. Acad. Nat. Sci. Philadelphia, 20, Oct. 
1868, pp. 242^. 

Certain Mexican species and genera mentioned. 

1869b. Sixth contribution to the herpetology of tropical America. Proc. 
Acad. Nat. Sd. Philadelphia, 20, 1868, pp. 306-313. 

Lists SpelerpcB UneoluB from Cdrdoba, Veracrui, and Geotriton 
carbonariuB from YucaUn. 


1809c. A review of the species of the Plethodontidae and Desmognathidae. 
Proc. Acad. Nat. Sci. Philadelphia, 21, 18M (May), pp. ^118. 
Treats of (hf^edbatrachuB lineoluB, OedipuB carbonariua, OedipUB 
variefOluB, SpelerpeB beUU, 8. cephaJicuB, 8, chiropteruB, 
descriptions of OedipuB ruJeeoenB, SpelerpeB leproeuB and Thorw 
petmaluluB appear. 

1869d. Seventh contribution to the herpetology of tropical America. Proc. 
Amer. Philos. I^c., 11, July 1869, pp. 147*169, pis. 9-11. 

Describes Liyla ruguioBO, from Tehuante]^; also lists the follow- 
ing: CyBtignathuB meUmonotua, C. gracUiB and Ranula afinii. 

1871a. On Siredon metamorphosis, etc. Amer. Joum. Sd. Arts., (3), 1, 
Feb. 1871, pp. 89410. 

States ^t the metamorphoses observed by Prof. Dum4ril were 
not of Siredon mexieanuB. 


1871b. Ninth contribution to the herpetology of tropical America. Proc. 
Acad. Nat. Sd. Philadelphia, 10, 1871, pp. 2004m. 

Lists Suitoma uBtum, Bufo agua, Bufo BterfumgnatuB and Litho* 
dyieB rhoddpiB, from Tehuantepec. 

1871c.C>n Siredon metamorphosis. Ann. Mag. Nat. Hist., (4), 7, 1871, 
pp. 216*247. 

1874. Description of 1iome spedes of reptiles obtained fay Dr. John F. 
Bfansrord| asrisiani surgeon United States Navy, while attadied 
to the Kiesimgttan surveying espcfdirion in 1873. 1^. Acad. Nai. 
ScL PhihuMphia, 26, pp. 64%L 

Type deserip^ <rf Hyb ebruoeaia, Niesragua. 
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1878. Check-lilt of North American Batrachia and Beptilia, Bull, U. S. 
Nat. Mui. 1, pp. 1-lM. 

1870. On tiw Batrachia and Beptilia of Coeta Bica. Joum. Acid. Nat. Sci. 
Philadelphia, (2). 8, 1870, pp. 83-lM. pis. 23-28. 

Type desoriptioo of Mioropkryne puMtvloea is given. Bufo eoodfer 
is figured. 

1877. Tenth contribution to the herpetology of tropical America. Proc. 
Amer. Philos. Soc., 17, No. 100, Aug. 1877, pp. 85-08. 

I^pe descriptions of Bufo canaUferus, Hyla spUomma, Hy^ 
hiatincta, Pkyllobatea cyatignalhoides and Cystignathus labialia. 

1878. Change by artificial means of a land to an aquatic salamander. 
Amer. Nat., 12, July 1878, pp. 468-i69. 

Mexican Ambystoma. 

1879a. Eleventh contribution to the herpetology of tropical America. Proc. 
Amer. Philos. Soc., 18, No. 104, 1878-1880 (June 20, 1879 £Aug. 11 ?]) 
pp. 261-277. 

Lists Agalychnia dacrucolor and Bufo debilia (probably kelloggi), 
from Masatldn. From Guanajuato, Spelerpes belli, Bufo 
tatue, Bufo irUermediue, Bufo monkiiae tp. nov., 8pea hammandi, 
Hyla eximia, Hyla arenicolor, Malachylodes guttilatua sp. nov., 
Cyeiifnathue microtis sp. nov., Rana monteztmae and Rana 
haleoina from Guanajuato; Hypopachus variolosus from Guadak- 
jara; from Tehuantepec, Oedipus rufescens, Oedipus earbonarius 
carbonairius, Oedipus carbonarius salvini, Siphonops mexicanus, 
Bufo agua, Bufo stemosignatus, Bufo canaUferus, Bufo coedfer, 
Bufo viUUcepe, Mieropkryne pustulosa, Engydoma ustum, Rhtn^ 
plurynus darsalis, Hyla miotympanum, Smilisca baudini, HwUa 
plaiyeephala sp. nov., LUhodytes rhodopis, LUhodytes podsaferus, 


nonotus, Cystignathua perlaevis sp. nov., C. microtis, C. gradhs, 
(7. labiatis, Ranula affinis, Rana halecma. 

1879b. A contribution to the zoology of Montana. Amer. Nat., 13, No. 7, 
July 1^, pp. 432-441. 

Bufo diptemus is described from Montana. 

1879c. Another siredon. Amer. Nat., 13, 1879, pp. 456-457. 


1880. On the zoological position of Texas. Bull. U. S. Nat. Mus., No. 17, 

1880, pp. 1-61. 

Diemyctylus miniatus mcridionalis described from Matamoros, 
Tamaulipas, M4xico, Other species mentioned. 


1885a. Twelfth contribution to the herpetology of tropical America. Proc. 
Amer. Philoi. Soc., 22, No. 118, 1884 (1885), pp. 167-194, fip. 1-8. 

Lilts Bona halecina from Monterrey, and Dermophu mexieona*. 


18S5b. A contribution to the herpetology of Mexico. Proc. Amer. Philoi. 

Soc., 22, No. 120, Apr. 1885, pp. 379-404. 

Spelerpes bellii, Bufo intermedius, Bufo Hyla wpro- 

punctaU^ Nyto pmctfcpei, Smilism bauAtu, LUhodift^ 

Hula nuolytapanum Bmo halecina and Hyla oreiucotor. Hypo- 
^oTpri^^ for N. ridens Phyllobates ndew (3ope), and 
Sdudea*UnSdu* and H. calceus Peters. Syrrhopkus osrrw- 
cipsf is described. 

1887. Catalogue of batrachians and reptiles of Central America and Mexico. 

U. S. Mus. Bull., No. 32, 1887, pp. 1-W. 

Lists the known Mexican Amphibia. The genus Diaglesia is pro- 
posed. 
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1888. (No title.) Amer. Net., 22, No. 258, Jfaii. 188^ p. 80. Mentioiis a 
frog described bv Bouleofl^r ae Hyla coper (me/ for (copiO* Tn a 
footnote, it ie referred to 2f.(tda) arenicowr Cope, 

1889. The Batrachia of North America. Bull. U. S. Nat. Mue., No. 84, 1889, 
pp. 1«825, pk. 1-88, text 1-119. 

A few Mexican species recorded. 

1898. Second addition to the knowledge of the batraohia and reptffia of 
Oosta Rica. Proc. Amei^ Philos. Soc., 81, No. 142, NoV. 17, ISM, 
pp. 338-347. 

Comments on lAihodytee rhodopie, 

1898. The ^leographical distribution of Batrachia and Reptilia in North 
America. Amer. Nat., Nov. and Dec. 1898, pp. 888-902, 1003-1028. 

Many Mexican species mentioned with relalion to the various 

faun^ provinces. 

1900. The crocodilians, lixards, and snakes of N(^ America. Ann. Report 
U. 8. Nat. Mus., 1898 (1900), pp. i-xviii, 185-1294, pis. 1-88, text figs. 
1-847. 

Spelerpee leprosue mentioned p. 757, and niunesous amphibians 

are lilted in the discussion of the faunal dktricts. 

CoENAUA, Emujo. 

1868. Gli Axolots del Museo civico di Milano. Rendic. R. Istit. Lombard., 
(2), 1, 1868, pp. 383-388. 

C^NINOHAM, J. T. 

1887. Siredon in Encycl. Brit. Ed. 9, 22, pp. 98-97. 

A good historical account. 

CuasTA Tebeon, Cablob. 

1980. La Hyla eximia Baird. Anal. Inst. Biol. 1 (2), 1980, pp. 47-50, figs. 1-4. 

Dabmt^, C. 

1874. 8ur une particulariti4 physiologique de TAxolotl. Compt. Rend., 
78. 1874, pp. 1858-1657. 

DAuniN, F. M. 

1808. Histoire Naturelle, G4n6ra]e et particuli^re des rej^tiles. Vols. 1-8, 
Paris, Year X-XI (1802-1803). Vol. 8, 1803, pp. 1-489. 

Describes a Mexican axolotl. 

Dbcxxrt, Richabd. 

1915. Review of two series of amphibians. Zoologies, 2, No. 1, Oct. 1915, 
pp. 1-34, figs. 1-8. 

Certain Mexican species mentioned. 

ns JmMp £. F. J. 

1989. Contributions to the crania] anatomy of the Gsrmnophiona. Further 
points regarding the cranial anatomy of the genus Dennophis. Anat. 
Ans., SSTNo. 11-15, June 28, 1989, pp. 198-2^9(8 14) text figs. 

DgLmtg, Jopg. 

1984. Nota preliminar aoerca de la acdon fisiologiea dal veneno da Denno- 

^ phis mexicanus. Anal. Inst. Biol., Mexico, 5, No. 4, 1984, pp. 82M28. 

IMyitiwiuiB. * 

1888. ( ) Verb. d. Sehweif Naturf. Gesell. 

Einsidein, 1808, pp.T 

Observations on the Mexican axolotl. 
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Dbsob, E. 

187». Quel^ ^ m6tamorpho8e8 du Sirenodon (sic), Bull. Soc. 

Sci. Nat. Neuchatel, 8, 1860-1870 (1870), pp. 266-260. 

DIaz m Lb6m, Jbbob. 

!?“ Batrados que m enquentran en la Republica Mencana. 
imp^nu de Ricardo Rodriguez Romo. Aguascalientes. June 1904. 
pp. l*4Cl. 


A compiled list of the Amphibia of Mexico: 105 Salientia. 20 
Urodela, and 1 Apoda are listed. 


DioUBaoN, Mabt C. 



Doddb, CunuBD T, 


pp. xvii 


1023. A note on Bufo marinus. CWia, 1023, No. 114, pp. 6-0. 
from Los Mochis, Sinaloa. Effect of venom on a dog. 


A specimen 


Duofts, AxnuEDo Auqubto Delsbsgaxjtz 

1809. Catilow de animales vertebrados observados en la Republica Mexi- 
cana. La Naturaleza, 1, 1869-1870 (1869), pp. 137-145. 

Liste Rana Moctezumae (sic), R, halecina, R. longipes, Cystig^ 
naihuB caUgtnosus, ScaphdopvB kolbrooki, Hyla eximia, H. vem~ 
color, Hylodez laticcps, Bufo agua, B. anomalus, B. intermediuB, 
B.ehuenM, EngyBtoma sp. nov. ?, BoHtogloisa mexhana, Siredon 
UchenoideB and Siredon lichenoides var. alba (pescado nutria), 
M4xico. 


1870. Una nueva especie de ajolote de la Laguna de Pdtzcuaro. La Natura* 
leza, 1, 1869-1870 (1870), pp. 241-244, pi. 5 

Purports to be a type description of Siredon Dumerilii; the author 
states, “Sin: Siredon Durnerilii/* as if published elsewhere. 

1872. Note sur une nouvelle esp4ce d’axolotl (le Siredon Dumerilii) 
(EiXtraite dHine lettre adres^ k M. *** et datee de Guanajuato, 
mai 1870). Ann. Sci. Nat. Paris, (5), 16, Art. 17, 1872, pp. (1-2), 
pi. 10. 

1878. Programa de un curso de zoologia. Guanajuato. 8vo. ix -1-257 + 8. 

Numerous reptile and amphibian species mentioned. 

1879. Hylodes augusti, A Dugto. (In) Brocchi, Sur divers batradens 
anoures de PAmdrique Centrale. Bull. Soc. Philom. Pans, (7), 3, 
pp. 19-24. 

1884. Elementos de xoolom. Mexico (city). 8vo. pp. viii-479, 11 pis. 
Reptiles and amphibians, pp. 320-347, pi. 7. 

Practical a list of Mexican reptiles and amphibians; some of 
the reptile illustrations are original. 

1888.* Erpetologla del valle de Mdxico. La Naturaleza, (2), 1, Cuad. 2-4, 
18874890 (1888), pp. 97446, pis. 1143, three figs, m text. 

Lists Hyla exinUa, Rana montsBumae, Rana haleeim, Buio^ aom^ 
pao^Us, AmhlyBtoma caroHnae, AmblyBtoma tigrinum^ Siradgn 
iigtimm and Siredon edtUe. Amblystoma Vetasci is proposed 33 
a substitote for Siredon tigrinum Velasco. 

1892. Desoripcidn del esqueleto del Rhinophrynus dorsalis, D. Ba I 41 
ralesa, (2), 2, Ci^ 24, 18914897 (1892), pp. 98-100, pt. Ik 

1894. Amblystoma altamirani, A. Dug. La Naturaleza 2 

7-9, ji. 29, flga 1-8. " 
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15M. Lista de algunos reptiles y batraoios de Tabasco y Chiapas, La Nature 
aleia (2), 2, Cuad. 7^, 1822-182(1 (1804)» pp. 8^^. 

Oediput rufemM, Spekrpet m Bx i o an u$, B^o momitis, cono- 
hferus, RhinaphrynuB dorBoUa, Hyla miotympanum, SmiMsca 
baudini, LeptodactyluB melananotuB, Leptodactym$ echimtus and 
Dermophit mexicantu are listed. 

1895a. Fauna del estado de Guanajuato. (In) Memoria sobre la adtninis- 
traoion publics del estad^ de Guanajuato presentada al congraso 
del misma por el C. Gobernador constitucional Lie. Joaquin Obregdn 
Gonzales, £1 1 de Abril de 1895 Morelia. 

Lists SpelerpeB BelUi, Amhlystoma titpinum, Bufo eompaeiUUt, 
Bujo inUrmediuB, Bufo punctatua, Hyla arwnioolor, Hyla aximia, 
Hylodes Auguati, Malachylodea gtUiikUtu,Hyp(p;n^ua varioloaua, 
Swphiopus Dugem, Rana vireacena and Bona Urayioni. 

1895b. Description d’un Axolotl de Montagnes de las Cruces (Amblystoma 
altamirani A. Dug^). Imprimerie du Ministers de ^Tomento/' 1896, 
pp. 1-5, 1 pi. 

Original description of Amblyatoma altarnirani Dugba 

1895c. Amblystoma altamirani, A. Dug. (In) Fernando Altamirano, Sobre 
algunos excursiones a las montafias del Ajusoo y Sierrania de las 
Cruces. Informe que rinde 4 la Secretaria de Fomento el Director 
del Instituto M4dico Nacional, M&dco, 1895, pp. 1-64, 1 pi. 
Description, pp. 5-9, in French, and a Spanish translation under 
the tide ^*£1 Amblystoma altamirani, A. Dug.” on pp. 9-13. The 
French description was reprinted in the following paper. 

1896a. Amblystoma altamirani A. Dug5s. La Naturalesa, (2), 2, Cuad. 
10-11, 1891-1897 (1896), pp. 459-461, pi. 29. 

1896b. Reptiles y batracios de los £. U. Mexicanos. La. Naturalesa, (2), 
2, Cuad. 10-11, 1892-1896 (1896), pp. 479-485. 

References to the then known Mexican species: Oedipua rufeacena, 
Speterpea mexicanua, 8. MuUerif 8, BelUi, 8. leproaua, 8. moria,, 
8, ckiropierua, Amhlyaloma tigrinum, A, altamirani, Siredon 
tigrinum, 8. mexicanum, Bufo amencanua, B. canaliferua, B. 
compactilia, B. mannua, B. intermediua, B, pmetalua, Rnino^ry^ 
nua daraalia, Hyla arenicolor, H. eximia, H, mioiympanum, 
SnUUaca Baudini, Hylodea Au^ii, Malachylodea quttUaiua, 
Leptodactylua ocellaiua, L. labicuia, L, echinalua, L. mteroiia, L. 
melaenonotua, Hypopachua varioloaua, 8caphiopua Dugeai, Rana 
aphenocephala, R. nigricana, R. vireacena haUema, R. Man-- 
ietumae, Dermophia mexicanua, 

1897. Influencia del medio ambiente sobre la readaptacidn. Mem. Soc. 
Cient. Ant. Alsate, 10, 1897, pp. 341-342. 

(Account of an Ambystonm in adult state, except with degenerate 
non-filamentous branchiae, redevelopii^p fully formed branchiae 
when kept in an aquarium, while retaining all other adult char- 
acters.) 

1901a. Bxpmmento en un Ajolote. La Naturalesa, (2) 3, Cuad. 7-8, 1901, 
p. <562, pi. 36. 

AnMyaUma aUamirani is discussed. 

‘ 1901b. Sobre un Amblystoma altamirani. Mem. Soc. Cient. Antonio Alsate, 
16, 1901, pp. 31-34, pi. 1. 

Duuts, Bursr. 

1874. Zilchtungsversudie mit einem Aquariumbewohner, dem axolotl 
(Amblystoma Axolotl). Oef. Welt., 3, 1874, pp. 196, 90M10. 
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Axolotl. Ins (Russian), 1, 1878, pp. 39-40, 

47-48, 1 pL 

DvmAbii^ And^ Marie Constant, Bibbon, Gabriel and Auqubte Henri 
ANDRjft DuMtoL. 

1841. £rp4tologie g4n4rale ou Histoire naturelle complete des 1854. 

Reptiles, Vols. 1-9 and Atlas. Paris 1834 to 1854. 

Volume 8 (1841) and 9 (1854), treat of the Salientia and Urodela 
respectively. The atlas (1854) has a few illustrations of Mexican 
forms; a few Mexican species listed. Vols. 7 (both parte), 9, and 
the atlas were compiled by all three authors, but only Andr5 
Dum^ril and Bibron are cited as authors of the other volumes. 


Dum^ril, Axtouste. 

1853. Memoirs sur les Batraciens Anoures de la famille des hylaeformes 
ou rainettes comprenant la description d’un genre nouveau et de 
onse esp^ces nouvelles. Ann. Sci. Nat., (3) Z^l. 19, 1863, pp. 185- 
179, pi. 7. 

Contains the type descriptions of ffi/la moreletii, (Guatemala) and 
Hylodea laticepa, Yucatdn. 

1863. Title? 

Mem. Soc. Sci. Nat. Cherbourg, 9, 1863, pp. (23), fig. 10. 

Siphonops mexicanua, 

1865a. Reproduction, dans la Menagerie des Reptiles au Museum d’BQstoire 
naturelle, des axolotls, Batraciens, Urodeles k branchies persistants 
de Mexico (Siredon Mexicanus, vel Humboldti), qui n’avient encore 
jamais et4 vus vivants en Europe. Compt. Rend. PAcad. Sci., 60, 
No. 14, 1865, pp. 765-767. 

Cope has expressed the idea that the species treated here is not 
Siredon mexicanua as specimens were sent to Cope to examine. 

1865b. Nouvelles observations sur les axolotls n4s k la Menagerie. Compt. 
Rend. FAcad. Sci, 1865, p. 775 

1865c. 

Bull. Soc. Imp. d’Acclimat., II, 1865, p. 348. 

1866a. Observations faites a la Menagerie des reptiles du museum dliistoire 
naturelle sur reproduction des Axolotls, Batraciens urod51es k 
branches exterieures et sur les Metamorphose qu’ils y ont subies. 
Bull. Soc. Imp. Zool. d’Acclimat., (2), 3, 1866, pp. 79-89, figs. 

1866b. Observations sur la r^roduction dans la Menagerie des reptiles du 
Museum d’Histoire Naturelle, des Axolotls, Batraciens uredeies k 
branchies exterieures du Mexique, sur leur development et sur leurs 
metamorphoses. Nouv. Arch. Mus. d’Hist. Nat., 2, 1866, pp. 2654192, pi. 
10 and figs. 

1866c. Observations sur la reproduction des Axolotls (Extrait) from Bull. 
Soc. Imp. d’Acclimat., (2) 3, 1866, pp. 79-89. 

1866d. (Extract of same.) Arch. Sci. Phys. et Nat. Geneve, Nouv. period, 
26, 1866, pp. 344-347. 

1806e.On the Development of the Axolotl (Siredon mexicanus vel 
Humboldtii), Ann. Mag. Nat. Hist., (3), 17, 1866, pp. 156-157. 

1867a. Description de diverses monstruosities observee k la menarerie des 
reptiles du Museum d’Histoire Naturelle sur les Batraciens urodeies 
a oranchies exterieurs. Nouv. Arch. Mus. Hist. Nat., 8, 1867, (Mem.), 
pp. 119-180, pi. 5. 
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1867b. Experieno&i d^mdntriiit oue 1ft vie ftqn^tiquft dftft Axototk bftt^Mlftiii 
urod^les k branohie* emrieiffftft, ae oontmue aftm tfoublt apparait 
apr^ Tablation des houppea branehialaa. Nouy. Arch. Mua. IB^. Nat.. 
8, 1887, M4xn. pp. 188.1f». 

1867c. Experiments on the Axolotl. Ann. Mag. Nat. Hist., (8), 20, 1867, pp. 
446449. 

1867d. Nouvelles observations sur les Axolotls, Batraoiens urodUes, du 
Mexique, k branohies exti^rieures at exp4rienoe8 d4montrant que la 
vie aquatique se continue, 4ans trouble anparent, apris Tablation des 
^^ges J^jMichiales. Bull. Soo. Imp. (rAoelimat. (2), 4, 1867, pp. 

1867e. Metamorphoses des Batraoiens urodMes k branohies ext4rieurss du 
Mexique dits Axolotls, observees k la Menagerie des Ri^tiles du 
Museum dHistoire Naturelle. Ann. Soi. Nat*, (6), 7, 1867, pp. 229- 
254, 10 figi. 

The principal part of this paper was republiihed in Bull. Soc. Imp. 
d’Acclimat., 1867, pp. 56M78. 

1867f. (Resume of same). Nouv. Arch. Mus. dHist. Nat. 2, 1866, p. 265. 

1870a. Creetion d’une race blanche d’Axolotls k la Menagerie des Reptiles 
du Museum d^histoire Naturelle et remarques sur la transformaeion 
de les batraciens. Gompt. Rend., 70, 1870, pp. 782-785. 

1870b. Creetion d’une race blanche d’Axolotls k la Mena^rie des Reptiles 
du Museum dliistoire Naturelle et remarques sur la transformaeion 
de ees batraciens. Bull. Soc. Imp. d’Aoolimat., (2), 7, 1870, pp. 267-270. 

1870c. KOnstliche ZUchtung der Axolotl. (Aussug), Lotos, 20, 1870, pp. 
150-151. 

1872. Notes compiementaires sur les Axolotls. Mem. Soc. Linn. Nord 
France, 2, 1868-1871 (1872) pp. 218-251 

Dokw, Euum Rxm. 

19lk The collection of Amphibia Caudata of the Museum of Compara- 
tive Zo61ogy. Bull. Mus. Comp. Zo51., 62, No. 9, Dec. 1918, pp. 
445471. 

A few Mexican forms listed: OscKpus belUi, 0. Upromu, 0. varies 
gatui and 0. yucantanuB. 

1922a. A new salamander from Mexico. Proc. Biol. Soc. Washington, 85, 
Mar. 20, 1922, pp. 5-6. 

lype description of Oedipus tovmeendi. 

1022b. Two new insular Batnehoseps. Copeia, No. 109, Aug. 15, 1922, 

pp. 60-68. 

BtUraehoeepe hwopus is described from North Uaad, Los Coro- 
nados, Baja California. 

1922c. The sound-transmitting apparatus of salamanders and the phytogeny 
of the caudata. Amer. Nat., 56, pp. 418427. 

Lists the genera of salamanden and gives the number of species 
in eadi (pp. 426-427). 

1922d. Nates on trppieal ranae. Proe. Biol. Soc. Watiiington, 85, 
Oct. 17, 192^ pp. 221-622. 

The spedmen of Ksmu puUuUm in the Museum of Compaiatfre 
Zodki^, repoitsd from Sinaloa, is a mdmen of Rom inonte- 
ittffw (fids OUysTf Oeo. Papsm Mus. ZoM. Unbr. Mkk, No. 
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1924a. New mlamwdeiB of the genus Oedipus with a aynoptioal key. Zool. 
Ser., Field Mus. Nat. ]^., 12, No. 7, May 19, 1924, pp. 95-109. 
Several of the Mexican forms are included in the key. 

1924b. New amphibians from Panam4. Occ. Pap. Boston Soc. Nat. Hist., 
6, 1924, pp. 93-96. 

Mentions Oedipm lineolvM from Mexico, and discusses Oedipina. 

1926. The salamanders of the family Plethodontidae. Smith College, 
Northampton, Mass., 1926, viiiH-441, figs. 1-11, maps 1-S6, 1 pi. 

Treats of several Mexican plethodontid salamanders. 

1927. On the relationships of certain plethodont salamanders. Copeia, 
No. 165, Dec. 23, 1927, pp. 102-106. 

1928a. The habitats of Plethodontidae. Amer. Nat., 62, 1928, pp. 236-248. 
Mentions several Mexican salamander qpecies. 

1928b. Notes on Central American caecilians. Proc. New England Zool. 
Club, 10, Oct. 11, 1928, pp. 71-76. 

Dermopkut mexicanus mexicanus and Oymnopis mvltipUcata dis- 
cussed. 

1928c. A new genus of salamanders from Mexico. Proc. New England 
Zool. Club, 10, Nov. 3, 1928, pp. 85-86. 

Rhyacosiredan described. 

1931a. The herpetological fauna of the Americas. Copeia, 1931, No. 3, 
Oct. 30, pp. 106-119, figs. 1-6. 

1931b. Present status of the axolotl problem. Anat. Rec. 51, No. 1, Suppl., 
Nov. 26, 1931, p. 90. 

1936. The amphibians and reptiles of the Mexican expedition of 1934. 
Proc. Acad. Nat. Sci. Philadelphia, 88, Oct. 20, 1936, pp. 471-477. 
Lists Oedipus cephali^ (=: P^udoeurycea gaUanae), O. chirop- 
ierus {z=:Chiropterotnton multidentata) , Scaphiopus couchii^ Bufo 
vaUiceps, B. cognatus, B. punctate, Hyla eximia, H, rmatym- 
panum, H. arenicolor and Rana pipiens. 

1939. Bathysiredon, a new genus of salamanders, from Mexico. Not. 
Nat., Acad. Nat. Sci. Philadelphia, No. 36, Nov. 9, 1939, p. 1. 

1940. The races of Ambystoma tigrinum. Copeia, 1940, No. 3, Nov. 14, pp. 
154-162. 

Discusses Ambystoma tigrinum velasci. 

1942. The American caecilians. Bull. Mus. Comp. Zool. 91 (6), pp, 437-640. 

Dunn, E. R., and Dunn, M, T. 

1940. Generic names proposed in herpetology by E. D. Cope. Copeia, 1940, 
no. 2, pp. 69-76. 

Several Mexican genera treated. 

Efimov, M. I. 

1941a. Role of the brachial xone in the process of arising of the regenerated 
limb in the axolotl. C. R. Acad. Sci. Moscow (n. s.), 32 (6), pp. 
451-453. 

1941b. The possibilities of recovery of the regenerative territory of the 
forelimb in the axolotl idter its removal. O. R. Acad. Sci.. Moscow 
(n, 8.) 32 (8). pp. 589-590. 

Eiohwald, Y. 

1868. Mittheilung fiber den Axolotl (Brieflich an Prof. Geinits). Sitsungb. 
Ges. Isie., Dresden, 1868, pp. 28-24. 
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Eibmann, Gtisir. 

1876. Der Axolotl im Aquarium. Zool. Oarten^ 17, 1876, pp. 41M18* 
RSBBABl-PfeRBZ, FbRNAKDO. 

1896. Catalogue of animals collected by the geographical and exploring 
commission of the Republic of Mexico. Ptoc. U, 8. Nat. Mus., 9, 
1886, pp. 125-109 (Part m. Reptiles and Amphibians, pp. 182-1^). 
Lists Rana haleehui, LUhodutes rhodopif, Bufo oompaetUu, B. 
intermedium, B. cognate, B. marinve, B. valUoepe, B. eanaliferue, 
Hyla nigropvnoUUa, H:' aradUpee, BnUUeca baudim, Amblyetoma 
tigrinum and Spelerpee oeUU. 

FiscHSi^ £dw. 

1877. Die Umwandlimg des Mexicanischen Axolotl in eine Salamanderform. 
Jahresber. Naturwiss. Ver. Magdeburg, 7, 1877, pp. 75^. 

Fitzingbb, Lsopoldo. 

1843. Systems reptilium. Vindobonae, 1843, pp. 1-106 -f vi. 

FtowBB, Stanley Smyth. 

1936. Further notes on the duration of life in animals. 11. Amphibians. 
Proc. Zool. Soc. London, 1936, pp. 369-394. 

The Mexican Axolotl (under Ambystoma tigrinum) mentioned. 

Fonkhausbb, G., and Humphbby, R. R. 

1942. Induction of triploidy and haploidy in axolotl eggs by cold treat- 
ment. Biol. Bull. 83 (3), pp. 367-374, pi. 1. 

1943. The relation between number of nucleoli and number of chromosome 
sets in animal cells. Proc. Nat. Acad. Sci. 29 (11), pp. 344-350, figs. 
1 - 8 . 

Fowuea, Hcnby W. 

1913. Amphibians and reptiles from Ecuador, Venesuela and Yucatan. Proc. 
Acad. Nat. Sci., 65, pp. 153-176, pis. 5-10. 

Fowubb, Henry W., and Dunn, E. R. 

1917. Notes on salamanders. Proc. Acad. Nat. Sci. Philadelphia, 69, Mar. 
26, 1917, pp. 7-28, pis. 3-4. 

A few Mexican forms are listed: Amblyetoma tigrinum, A, 
altamirani, Spelerpee belU, Oedipue variegatue, Thorium pennatribue 
and Oedipina Uneolue. 

FrETTAO, GfiNTHBB E. 

1939. Morphologische Untersuchungen an Ambystomidenextremititen. Abh. 
Ber. Mus. Nat. Vorg. Natur. Ver., Magdeburg, 7, heft 1, 1939, pp. 
69-78, fig. 

Treats of certain Mexican forms. Ambyetoma tigrinum velaecoi, 
Abyetoma mexicanum, Ambyetoma dumeriU, and Ambyetoma 
altamirani, 

FmomcB, N., and OnoiNiiAUia, C. 

1849. Der Ifehidel des Axolotl, beschreiben und abgebUdet. Ber. von d. k. 
Zool. Anst. in Wfindmrg, 1819, pp. 28-34, 1 pi. 

Siren piedformie is the species under diseuaricm. 

Oadow, Hans. 

1906. The distribution of Mexican amphibians and reptiles. Proc. Zool. 
Soc. London, June 6, 1906, pp. 191-244, figs. 29-32. 

Dermopkie mexibtmm, Amblyetoma iigrtnump, A, ettomirom*, 
Thome permaivliue, Spelerpee eritabeneie, S, tsprosut, B. dUrop* 
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teru9, 6. vwwgalMZt S. belli, Batrachoeepe attemiatUB, ScaphicpuB 
augest, Rhinophryne doraalia, Bujo valUcepe, B, mannus, B. 
i^rmor^,B, inUrimdius, Hyla haudini, H* exirnia, H, etaufferi, 
H, copet, Phyllomeduaa dacnicolor, Hylodee rhodopte, H. beatae, 
Eupemphlx gadovii, Leptodaeiylus amlabris, L, caUginome, Bar» 
bwocoetee mexicanwi,8ynh^ypm verruculatus, Paluddcola mexioana, 
Engystoma ustum, Kana m(mtetumae, R, hdUcina, R, palmipee; 
numerous other species are listed or discussed. 

1908. Through southern Mexico being an account of the travels of a 
naturalist. London, pp. xvi, 527, frontisp. ill. 

1910. The effect of altitude upon the distribution of Mexican amphibians 
and reptiles. Zool. Jahrb., Abt. fur Syst. Geog. Biol, der Tiere, 19, 
No. 6, 1910, pp. 689-714, figs 1-6. 

Vety numerous species mentioned. 

1923. Amphibia and Reptiles. In the Cambridge Natural History. Vol. 8, 
Macmillan and Co., London, 1923, pp. xiii-|-688, map, and figs. 1-181 in 
text. 

Numerous Mexican species are mentioned: Thoriue pennatvliu, 
Spelerpes infuscaius, Amblyetoma tigrinum, Scaphiovus multiple 
catue, Bufo marintu, B. agua, Rhinophrymu aorealis, PhXyllo^ 
medma) dacnicolor, Triprion petasatua and Ptemohyla fodiena 

1930. Jorullo. The history of the volcano of Jorullo and the reclamation 
of the devastated district by animals and plants. Cambridge Univ. 
Press, London, pp. xviii + 100, frontis. map, 2 figs. 

Many data on reptiles and amphibians of Michoacdn. 

Qaiqb, Hblbn Thompson. 

1936. Some reptiles and amphibians from Yucatan and Campeche, Mexico. 
Carnegie Inst. Washington Publ., No. 457, Feb. 5, 19M, pp. 289-304. 

Lists Rhiv^hrynaa doraalia, Bufo marinua, B. vaUicepa, Leptodac- 
tylua labudia, L, melanotua (sic), Tripnon petaaatua, Agalychma 
caJUdaryaa, A. moreletii, Hyla bavdinU, H, crdex, H. venuloaa, 
Hypopachua tnguinaUa and Rana pipiena. 

1937. Some amphibians and rutiles from Tamaulh^. (/n) The geology 
and biology of the San (Jarlos Mountains. Univ. Michigan Studies, 
Sci. Ser. 12, 1937, pp. 301-304. 

Lists Rana pipiena, Bufo marinua, B. punciatua, and B. vaUicepa, 
Gasman, Samuel W. 

1884. The North American reptiles and batrachians. A list of the species 
occurring north of the Isthmus of Tehuantepec, with references. 
Bull. Emx Inst., 16, Jan. 9, 1884, pp. 3-46, figs. 

Lists species of Mexican amphibians. 

1887. Reptiles and batrachians from Texas and Mexico. Bull. E sse x Inst., 
19, 1887, pp. 119-138. 

lists Ropm monteaumae, R, herlandieri, Engyatoma earoUnenaa, 
Paludieoh nitida, Bufo vaUicepa^ B. eognatua, B. apeeioaua, B. 
oampactUia, Hyla eximia, Scapkwpua eouchU and Amhlyatoma 
mexieaman. 


GxrstXcebb, a. 

1868. (Ueber die Beobachtui^n Dum4rils an Ambystoma u. Siredon.) 
Zeit. Akklimatisat., N. P., Bd. 6, 1868, pp. 200-202. 


Gbevais, Hxnbx. 

1872. Etat hydropique des Axolotls. Jour. Zool. (Gervais), I, 1872, pp. 
58-68. 
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1373. Hybridation des Axolotb par tea Tritons. Jonm. do. 2Sool. (Oonrab)« 
2, 1378, pp. 346-340. 

Omn, B. 

1026. Ueber Schilddrtteenverftttterung an Axolotl. BUltt. A^uar-TerrariMik., 
87, 1926, p. 841. 

Gibabd, Chablxs. 

1864. A list of the North American bufonids, with diagnoses of new 
species. Proc. Acad. NattSd. Philadelphia, 7, 1864-1866 (May 1864), 

pp. 86-88. 

Lists the following from Mexico: Bufo woodhoum, B. 
spectom and B. punhtatu$. Type descriptions are given of Bufo 
debiltB, B. nebulifer, and B. inadior. 

Glotd, H. K . and Smith, H. M. 

1942. Amphibians and reptiles from the Carmen Mountains, Coahuila. 
Bull. Chicago Acad. Sci., 6 (13), pp. 231-235. 

Godst, Paul. 

1867. Sur les nouvelles observations de M. DumAril sur les Axolotb. 
(Siredon mexicanus vel Humboldtii.) Bull. Soe. Sd. Nat. Neuchatel, 7, 
1867, pp. 269-273. 

Gk>MXz, Isaac CANaNo. 

1925. Monograha e la rana llamada vulgarmente *^rana de cueva” y den- 
tificamente '^Hyla bocourti’’ Giinther, y por otros naturalistas *^Hyla 
scapularis Hallowell/* ^^Hyla regilla Bmrd and Girard” y *^yla 
bnmnea.” Mem. Soc. Cient., “Antonio Abate/' 44, 1925, pp. 401- 
496. 

1996. Ranita parda.-Hylodes venustus Gunther. Mem. Rev. Soc. Cient. 
“Antonio Alxate,” 46, March to June, 1926, pp. 223-225. 

Gbifftths, Edwabd, and Pxdgeon, Edwabd. 

1831. The class Reptilia, arranged by the Baron C. Cuvier, with qpedfic 
descriptions. Vol. 9, of The Animal Kingdom arranged in con- 
formity with its or»nuation by the Baron Cuvier wiu additional 
descriptions of all we spedes hitherto named, and of many others. 
1831, pp. 1-481, pb. 1-55 not numbered 
Siren piedformia discussed and figured. 

Gbavxnhorst, J. L. C. 

1889. Ddidae Muse! sool<^d Vratislavienais Fasciculus Primus continens 
chelonios et Batrachia. Idpsme, Leopold! Vosdl. 

Treats of Hypochthon piaciformia, 

Gxat^ Johw Edwabd. 

1831. A ivnopsis of the mdes of the class Reptilia. pp. 1410. (/n) Grif- 
fith’s The Animal Kingdom arraimed in confomu^ with its organisa- 
tion by the Baron Cuvier, etc. vol. 9, 1881. 

Pt^0iydnm piaeaformormia (sic), Sahmandra variapata (and 
in gynonomy, Salamandre plaiydaciyla Cuv., Miis. BMris) *Tiinivm 
with irregular dorsal bands. Mezieo.” 

1860. Catalogue of the npedmens of amohiUa in the eoltection of the 
British Museum. Iw II. Batmc& Chadlentia. 1880^ pp. l-78> 
pb. 8-4. 

Contains references to certain Mexican spectes. 
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Q^NTHB^ AiAEBT CaBL LiIBWIG GOTTHlUr. 

1658* On the eystematic arrangement of the tailless batrachians the 
s^cture of Rhinophr 3 mus dorsalis. Piroc. Zool« Soc. London, June 
22, 1868, pp. 339-362. 

1859. Catalogue of the Batrachia Salientia in the collection of the British 
Museum. London 1858 (Feb. 12, 1869), pp. xvi + 160, pis. 1-12. 
Usts the following from Mexico: Rana fudecina, R. lecontU, 
Enffystoma carolinense, E, rugosum, Bufo anamalus sp. nor., B. 
lenitginosus Var. B., B. mtistcus, B. agua, B. nebvUfer, B. tterna^ 
Hylodes laticeps, H. liehenoaa sp. nor., H, venicolar, H» 
bavdinii, H. euphorhtacea ap, nov,, Nototrema 
RJunophrynua dorsalis, 

1868. First accost of species of tailless batrachians added to the collection 
of the British Museum. Proc. Zool. ^c. London, 1868 (June 25). 
pp. 478-490, pis. 37-40. 

Hylodes saUei described from Mexico. 

1869. Exhibition of specimens of the ova and young of the axolotl (Siredon 
mexicanum). Proc. Zool. Soc. London, 1809, p. 319. 

1882. Notice of a second species of Triprion, Ann. Mag. Nat, Hist., (5), 
10, No. 58. Oct. 1882, p. 279. 

S ^e description of Triprion spatvlatus, from Presidio, Sinaloa, 
exico. 

1885-1902. Biologia Centrali-Americana. Reptilia and Batrachia. 

1885-1902, pp. XX + pis. 1-76. 

Treats of the Amphibian fauna in its entirety. Type descriptions 
of Rana omiltemana, R, bonaccana, R, godmani, Syrraphm 
omiltemanus, Tomodactylus amulae, Hylodes pUeatus, a. eaki- 
irons, H, venustus, Hyla nana, H, iaerdopus, H. godnmd, HyUUa 
picta. Most of the species are figured. 


Hahn, G. 

18^. Las Ajolotes y su metamorfosis (translated from *'Revue dee questions 
scientifiques” Bruselaa (2), I, 1892, p. 178), La Naturalesa, (2), 2, 
18^, pp. 218-230. Original not seen. 


Hallowkll, EnwABn. 

1862. Descriptions of new species of reptiles inhabiting North America. 
Proc. Acad. Nat. Sci. Hiiladelphia, 6, Oct. 1862, pp. 177-182. 

Bufo dorsalis is described from New Mexico. 

1856. Description of several spedes of Urodela, with remarks on the 
geographic distribution of the Cadudbranchiate di^cni of th^ 
ftnimalfl and their classification. Proc. Acad. Nat. Sd. P h il a de lphia, 
8, Feb. 1856, pp, 6-11. 

Spelerpes mexicanus is referred to the family Bolitogloaddae. 

1861. Report up<m the Reptilia of the North Padfic &plofiiiff Bam^- 
tion» under the command of Capt. John Rogers, U. 8. N. Proc. 
Acad. Nat. Sd. PhUadelphia, 12, Oct. 1860, pp. 480486. (Edited 
by E. D. Cope.) 

Describes Cysiignathus melanonotus (Nicaragua), Nyls grma 

(? Nicaragua) and Bufo mskmogaster (Nicaragua). 


Hablan, 

1826. 


Ricrabd. 

Deseription of aevenJ new qpeeies of battnehien leptOefc wi^ ob- 
servations on the iMvae of frogs. fi KlIiman Vi Joum. 10, (1), pp. 
5846. 

JSona oeeOato itated to occur in M&dco. 
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SUmNO, Pmm 

1805. Eijerlegsing bevruchting en ontwikkolittg vin den AxolotL Album 
der Natuur., 1806 (Weteneh. b^blad.)« p. 41. 

1860. Metamorphose van den Axolotl. Album der Natuur., 1800 (We- 
teneoh. hijblad )9 pp« 8-3. 

1867. Verkregen polvdactylie der Axolotls. Album der Natuur., 1867 (We- 
tenseh* bijblad), p. 77. 

1870. Ronddraaijmg van de emBiyo in de eijeren van den Axolotl. Album 
der Natuur., 1870 (Wetenseh. bijblad), p. 50. 

1874. Menstruatie bij den Axolotl. Album der Natuur., 1874 (Wetenseh. 
bijblad), p. 75. 

1870. Hoe men Axolotls ten alien tijde tot bet lenen van eieren brengt. 
Album der Natuur., 1879 (Wetenseh. bijblad), p. 39 (Semper, Zodl. 
Ans.. 1, 1878, p. 170.) 

Habtwxg, Nobman. 

1941. Notes on the genus PUctrohyla, with descriptions of new qpedes. 
Occ. Papers Mus. ZooL, Univ. Michigan, No. 437, June 30, 1941, 
pp. 1-10, pi. 1. 

Plectrohyla nagorum and Pleetrohyla maiudai are described. 

Hastwbg, Norman, and Ouvkr, Jambs A. 

1940. A contribution to the herpetology of the Isthmus of Tehuantepec. 
IV. Misc. Publ. Mus. Zool., Univ. Michigan, No. 47, July 13, 1940, 
pp. 1-31. 

Lists Bufo coccifer, B, marinm, B. marmcreuB, Rhinophirgnut 
dorsalis, Engystomops puslulosus, Lfpiodactylus fabudis, L, meUh 
nonotus, El^hsrodaetyiius auguHi, Hyla ooudmU, H. sUtuferi, 
Microhyla usta, Bana pipiens. 

Habsiwbo, Norman, and Orton, Gracb. 

1941. Notes on tadpdes of the genus Pleetrohyla, Occ. Papers Mus. Zool.. 
Univ. Midiigan, No. 438, July 1, 1941, pp. 1-6, Ogs. 1-3. 

The tadimles of Plectrohyla "form a” and Pleetrohyla "form b” 
are described. 


Beam, C. 

181^. Ueber den Bau des Gehororg^ von S^redon pisciformia u. ilber die 
ver^eichende Anatmnie des Kiefersuspensorium. Anat.8tud. (Haase), 
4, 1873, pp. 611-647, 1 pi. 


Hat, W. 

188t. Monografia sobre el lago de Texcoco. Arch, de ia Comm. Sci. du 
Mexique, 1807, H, pp. 311-333. 

Hbcbt, Max K.,mnd Matalas, Bissm L. 

1946. A Review of the Middle North American Toads of the Genus 
Microhyla. American Mus. Novit. No. 1315, Apr. 1, 1946, pp. 1-31, 
figs. 1-13. Microhyla maeatlanetms discussed. 

HgRRB, W<Hur. 

1905. Ueber Oligoeemia qpinosa Nav4s,einen fosailenSohwanilurcbaus dem 
iqpanischen Tsrtiir. Faleont. Zeit 17, Nos. 141, Aug. 30, 1966, pp. 
91405, figs. 1-4. 

DfacujMi the anatomy and figures the cranium of Dkmyctytm 
kaUerti, 
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1936. Ucber uad ArtbUdung, Studien an Salamandrutei. Abh. Ber. 
Mub. Natur. Verges. Natur. Ver. Magdeburg, 6, No. 8, 1936, pp. 198- 

Hssreba, Alfonso L. ( mo ), 

1890. Notas acerca de los vertebrados del valle de Mexico. La Natundesa 
(2), 1, Cuad. 7-9« 1890, pp. 299-842. 

Lists Hj/la eximia, Rana montezumaef R. halecine, Bufo com- 
pactili8f Amblystoma carolinae, A, tigrinum, Siredon edule, 
Spelerpes morio and S, orctdtts, 

1891-1^. El clima del valle de Mexico y la biologia de los vertebrados. 
La Naturalesa, (2), 2, Cuad. 1, 1891, pp. 38^, and Cuad. 2-4, 1892, 
pp. 64-86, Cuad. 5-6, 1893, pp. 324-368. 

Mentions Bufo compactilia, Spelerpes morio, Amblystoma tigrinum, 
Spelerpes orculus, Scaphiopus dugesU and Rana halecina. 

1896. Catdlogo de la coleccidn de reptiles y batracios del Museo Nacional. 
Mexico, 1896, pp. 1-66. 

The following species are listed: Siphonops mexicana, Rana mon- 
iezumae, R, halecina^ Scaphiopus dugesi, Hyia eximia, H, verm^ 
color Bufo americanus, B. compactUis, B. agua, B, musicus. 
Plethodon erythronotum, Spelerpes morio, S, mexicanus and 
Amblystoma tigrinum; 2nd Edit. 1904, pp. 1-66. Same species 
listed. 

1900. El Ajolote sufre la metamorfosis general en la clase de los batracios 
por aumento de nutricion y no por cambio de medio. La Naturalesa, 
(2), 3, Cuad. 5-6, 1899 (1900) pp. 367-376. 

Hertwiq, Oscar. 

1874. Ueber das Zahnsystem der Amphibien und seine Bedeutund fiir die 
Genesis des Skelets der Mundhohle. Arch. f. Mikros. Anat., 11, Supp. 
1, 1874, pp. i-viii, 1-208, pb. 1-6. 

Holub, Margarita Bravo. 

1941. Revision de los generos Diplodiscus Diesing, 1836 y megalodiscus 
Chandler, 1923, (Trematodi: Paramphistomodea). 1. Anal. Inst. Biol. 
Mex., 12, 1941, pp. 127-146. 

1942. Revision de los generos Diplodiscus Diesing, 1836 y megalodiscus 
Chandler, 1923 (Trematoda: Paramphbtomoidea). II. Anal. Inst. Biol., 
12, 1942 pp. 643-661, figs. 1-8. 

Home, Ever. 

1824. An account of the organs of generation of the Mexican Proteus, called 
by the natives Axolotl. Phil. Trans., 21, 1824, pp. 419-423, pb. 21-23. 

■ -nr x .A A A A CO KA\ 




1897. Lehrbuch der Zoologie 1897, p. 29, fig. 6. 

Horstamub, S., and Sellman, S. 

1942. Experimental studies on the determination of the chondrocranium in 
Amblystoma mexicanum. Ark. Zool. Stockholm, 33A (13), pp. 1-8, figs. 

Humphret, R. R. 

1936. Sex reversal in Amblystoma. VIII. Sex type of goiuub develop 
from gonadic preprimordia of A. punctatum implanted m axolotl 
females. PToc. Soc. Exp. Biol, and Med., 88, pp. 192-104. 

1938. Studies on sex reversal in Amphibia. XI. Reversal in A. tignnmn 
females indused by ectopic implantation of testis preprimordia. 
Anat. Rec. 72, pp. 461-467, pi. 1, table 1, figs. 1-2. 
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Tbod V»mmar Soxihoi 


1930. Hw growth of gMutda dmivod hma haten^hialie tahnlute of tb^ 
pniminordift in AmUjwtoina. Aoiar. JowA. AmI. W, pp. 35-07, 
pis. 1-3, charts 1-4, tables 1-4. 

1941. Adult Artificial hermaphrodites in AmUyatoma tipimim aud mexi* 
canum. Amer. Joum. Anat. 69, pp. 19-59, pis. w, tables 1-3, figs. 
MS. 

1943a. Sex of the offspring fathered by two Amblystoma females experi- 
mentally converted mto jjjales. Anat. Esc. 83 (3) (suppL), p. 77. 

194%. Sex reversal and the genetics of sex determination in the axolotl 
(Amblystoma mexicanum). Anat Ree. 84, (4) (suppl.), p. 15. 

1943c. Sex inversion in the amphibia. Biol. Symp. 9, pp. 81-104, figs. 1*16. 

1942d. Studies on sex reversal in Amblystoma. XU. Sterility after re- 
versal of ovary to testis in the axolotl. Growth, 6 (3), pp. 185-301, 
figs. 1-6. 

1943. A lethal recessive character in the Mexican axolotl (Amblystoma 
mexicanum). Anat. Ree. 86 (3) (suppl.), p. 33. 

Humfhbkt, R. R. and Bxtbns, R. K., Jb. 

1930. An incompatibility manifested in heteroplastic parabiosis or grafting 
in Amblystoma due to a toxin of cutaneous origm. Joum. Exp. Biol. 
81, pp. 1-42, figs. 1-14. 

Homphbbt, R R., and Fonkrausbb, G. 

1943. Two unusual haploid-diploid mosaics of mixed Amblystoma tigrinum 
ancestiy. Anat. Rec. 87 (4) (suppl.), p. 33. 

Huxunr, T. H. 

Amphibia. EUpycl. Brit. Ed. 9, 1, pp. 750-771, figs. 1-36. 

Htrxunr, T, H., and Mitchell, P, C. 

1910. Amphibia. Encyd. Brit., Ed. 11, 1 , p. 883. 


Ivbs, J. E. 

1893. Reptiles and batraehians from northern Yucatan and Mexico. Proc. 
Acad. Nat Sd. Philadelphia, 1891 (Jan. 19, 1893), pp. 468463. 
Lists R<ma virescena, Lepiodactylua labiaUa, Bufo marinua and 
B, valBcapa from Yucatan; B. mcnkaiae, Rcma monUatmae and 
AnMyatoma mexicanum from other Meximn localities. 

JXNSSN, C. O. 

1921. Partial Metamorfose hos Amblystoma mexicanum. Gdansk. Msdd. fra 
Daintk Natuih. Foren., 72, 1921, pp. 178-180. fig. 


Jolt, N. 

1868. Note sur des axolotls n5s h la menagerie des reptiles du Museum 
dliistoife Naturelle de Paris, et rapport4s vivants k Toulouse. M 4 m. 
PAcad. imp. 8 d. Insc. Bel^Lst. Toulouse, ( 6 ), 6 , I 8683 199-197. 

1879. Sur la rotatimi de Tembiyon dans Tosuf dss Axalotls du Msxique. 
(Leltn k M. Dumas.) Compt Rend., 70, 1870, pp. 878475. 

1872. Etude sur la metamorphoses dss Axolotb du Msxiqtts (SiredoO mexi* 
Canos Shaw). Dsveloppment et rotation ds leur smbiyon dens 
Revue Sdenc. Nat 1 , 1872, pp. 7-29. 


JotmiMiif. 

107^ Redier^cM sinr Is gyst^ eirculatoiie de PAxolotl. BuU« Sos. Sd. 
Vrancr, (3), 8, 1877, p. 9748, 
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KwwwiiN, Wilhelm. 

1867. Ueber einige neue oder seltene Batrachier aim AustfaHen und dem 
^pi^hen Amerika. Univ. Gottingen Nach. K6nig. Gesell. Wias., 
No. 18, July 24, 1867, pp. 341-363. 

Contains the descriptions of the genus Hypovachua, (A part <rf 
this paper was republished in Wiegmann Aren. Natur., 18^ pp. 
291-800, pis. 8-9 (not seen), fide (Minther, Zool. Eeo. for 1868.) 

Kn«L0Go, Rbminqton. 

1932. Mexican tailless amphibians in the United States National Museum. 
U. 8. Nat. Mus. Bull., No. 160, 1932, pp. iv -f 224, 1 pi., figs. 1-24. 
Sixty-five species are recognised. The most important work on 
the Mexican Salientia. 

Kibbt, Jobuh. 

1832. Herpetology. In Edinburgh Encyclopedia, 1st Amer. Ed., Vol. X, 
pp. 365-406. 

Knatjib, Dr. Fbibdrich K. 

1878. Naturgeschichte der Lurche (Amphibiologie). Wien 1878, pp. i-xx, 
1-340, figs. 1-120, 4 karten, 12 tab. Discussion of Siredon mexicana. 

Koch, M. 

1926. Zur Umwandlung des mexikanischen Axolotls mittels Schilddrfisenp* 
fiitterung. Blatt. Aquar.-Terrarienk. 37, 1926, p. 245. 

Koluxer, Alb. 

1868a. Sur le d4veloppement des Axolotls. Verb. Schweis. naturf. Ges. 
Einsiedeln, 52 Vers. 1868, pp. 87-89. 


1868b. Remarques de plusieurs soologistes sur la transformation de FAxolotl. 
Verb. Schw. Naturf. Ges. Einmedeln, 52, Vers. 1868, pp. 89-90. 

1869. Ueber den mexikanischen Axolotl. Verb. Phys-medio. Ges. Wursburg, 
N. F., 1, 1869, Sitsber. 1868, pp. xxiii-xxiv. 

Kollman, J. 

1884. Das Ueberwintem von europuschen Frosch-und-Tritonlarven und die 
Unwaldung des mexikanisenen Axolotl. Verb. Natur. Gesell. Basel 
1883, pp, 387-398, fig. 1-2. 

KxUMBIBGBIi, I. 

1928. Die Amphibienkenntreise im ^testen Amerika, nebat einigen 
omithologischen i^arkungen. Zool. Ans. 1928, vol. 79, pp. 250-256, 
figs. 1-4. 

Lafrentz, K. 

1927a. Aus der Heimat des Axolotl. Blatt. Aquar.-Terrarienk, 38, 1927, p. 
160. 

1927b. Reptilien, Anmhibien und Fische des mexikanischen Hochlandes. 
Blfitt. Aquar.-Terrarienk., 38, 1927, pp, 318-325, 3 figs. 

1928a. Neue Beobachtungen an Amphibien des mexikanischen Hochlandes. 
Blatt. Aquar.-Terrarienk., 1928, pp. 89-92, 110-11^ 6 figs. 

Oedipus heUa, O. sulcatum (fig. 3), Hyla eximia, Bffia sp. 
(bocourti ?) (fig. 4), Bujo compactiUs, fig. 5. 

1928b. Reisebriefe aus Mexiko. Blatt. Aquar.-Terrarienk., 39, 1928, pp. 
116-116, 1 fig. 


1930a Mexicanische Umenpflanienmolche (Oedipus im.). Bl^t. Aquatw- 
TmSk., 41, No. 47m 28, 1930, pp. 61458, pi. 8. 

This (q)ecie8 is later described as Oedipus macrimi, in two publica- 
tions. 



Tks Vvvrmmx OcmBm I^vtmns 


1990b. £m neuer Plethodont-Salamaiider aut Meadko. (In) . Beitri^a mxt 
Herpetologie Mexiko% Abh. Ber. Mua. NatuivHeknatic, naturw. Ver. 
Magdebuis, 6, No. 2, 1990, pp. 100-162. 

Type deaoription of O^pm maerim, 

1990o. XJntersuohungen liber die Lebengeaehichte meiikaniaeher Ambyatoma- 
Arten. (In) Beitr&ge lur Herpetologie Mexikos, Abh. Ber. Mua. 
Natur. Heimatk. nature. Ver. MagdelHug, 6, No. 2, 1990, pp. 91*127, 
three maps, pis. 2-8. 

Treats of Ambi/^tomaVufMrili, A. mexicanum, A, iiffrinum veUucci 
(TVpe description), and A. altandrani. 

1931. £in neuer Plethodont-Salamander aus Meziko, OedipuM macrimi sp. 
n. Blktt. Aquar.-Terrarienk., 42, No. 4, Feb. 28, 1981, pp. 55-06, 
1 fig. 

Purports to be the original description of Oedipua macrirUi, 

Lamps, Edxjabd. 

1902. Catalog der Reptiiien und Amphibien Sammlimg (Sohlangen; Frosch-, 
Sohwanz- imd Schleichenlurche) dec Naturhistorisohen Museums su 
Weisbaden. Ja^. Nassau Ver. Naturk., 65, 1902, pp. 1-60. 

Lists Rana halecina, Engyatoma uatum, Bttfo vallieepa, Scaphiopua 
dugesi, Molge virideacena and Atnblyaioma tigrinum, 

LAUBEzm, Joeapu Nicolai. 

1768. Specimen medicum, exhibens eynopsin Reptilium emendatum cum 
experimentis circa venena et antidota reptilium Auitriaoonim. 
Viennae, 1768, pp. 1-214, pis. 1-6. 

Type description of Hyla ventUoaa. 

LaaeoNA, Mich. 

1877. Nota di un Axolotl del museo soologico di Torino. Atti. R. Accad. 
Sci, Torino, 13, 1877-1878 (1877) pp. 137-139. 

LiknA Cabolcs ?on (Linkabus). 

1758. Systema Naturae, 10th Edit. Vol. 1, 1758, p. 211. 

Rana marina described. 

LmsoAXB^ Jban M. 

1932. Amphibians and Reptiles from Lower California. Univ. California 
Public. Zool. 38, No. 6, June 24, 1932, pp. 345-386. 

The following species are treated in this work : Scaphiopua couchii, 
S. hammondu, Bujo boreaa halophiltu, B. cognatua, B, caU/omicua, 
B, pimclatw, B. ivoodhouaU, ayla arenicolor, £r. ragUla, Rana 
aurora draytonii, 

1999. A specimen of Rana larahumarae from New Mexico. Ckmeia, No. 4, 
Dec. 27, 1933, p. 222. 

Lmrnn, Jambs C. 

1939. Cleavage and early development in species hybrids. Bull. School 
M^. Univ. Md., 23 (4), p. 212. 

Locsmcnoir^ W. N. 

1880. Li^ of Califomia reptiles and batrachia collected Mr. Dunn and 
Mr. W. J. Firiier in 1876. Amer. Naturalist, 14, 1880, pp. 295-290. 
Bairaehoaepa aUenmiua. 

Ixmo, Brwnm H. 

U38. Account ci an egpedition from Pitldbuigb to the Sodcy Moontains 
porfonaed in the years 1819 and ’20. vw. 1-2, Phtladelpliia, H. 0. 
tkaay and I. Lea, 1888, pp. 6 + 442 + :i^H. 

Vol. 2 contains the ordinal deeeri|^<m Bs/o oopvuitnt Say. 
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LShhbim, EiMtf. 

1899. Sda^den with and without lungs. ZooL Ans.. 22, Dec, 28, 1899, 
I«0. 004, pp. 645<648. 

Spelerpe$ variegatus lacks luxigs. 

Lubach, D. 

1867a. ^volgen van het wegnemen der Kieuwen bij den Axolotl. Album 
der Natuur., 1867 (Wetensch. bijblad.), p. 77 (see Dumeril in Compt. 
Rend., 65, p. 242). 

1867b. Regeneratie der ledematen bij den Axolotl. Album der Natuur., 
1867 (Wetensch. bijblad.), p. 

1870. De Axolotls de Parijs. Album der Natuur., 1870 (Wetensch. bijblad), 
pp. 44-45. (See A. Dumeril, Les Mondes, 1870, Apr. 21, p. 727.) 

LOtkbn, Cbb. 

1877. Nyere, Jagttagelser over Axolotl’en (Med traesnit). Tidricr. popul. 
Mremstilling af Naturvidensk, 5, R. 4, 1877, pp. 100-131. 

Lydekkbr, Richard, Cunningham, J. T., Boulenges, G. A., and Thompson, 
Abthub. 

1912. Reptiles, Amphibia, Fishes and Lower Chordata. London, 1912, pp. 
xvi -f 510, pis. 1-36, text figs. 212, 1 map. 

Malbranc, M. 

1872. Ueber das Sperma von Siredon. Verh. d. Phys-medic Cires. Wurzburg, 
N. F., 3, 1872, pp. 136-140. 

Malfatti, Giovanni. 

1873. Axolotls allevati nel Museo Civico. Atti. Soc. Ital. Sc. Nat., 16, 
1873, pp. 141-147. 

Mabhmb, £. 

1927. Zur Haltnung von Rana montezumae (Baird). Blatt. Aquar. Terr. 
Kunde 38, (18) 1927, pp. 373. 

Mabsh, O. C. 

1868. Observations on the metamorphosis of Siredon into Amblystoma. 
Amer. Joum. Sci. Arts, (2), 46, Nov. 1868, pp. 364-374, 1 pi. 
Mentions Siredan mexicanus. 

1869a. Observations on the metamorphosis of Siredon into Amblystoma. 
Zoologist, (2), 4, 1869, pp. 1569-1580. 

1869b. Observations on the metamorphosis of Siredon into Ambl 3 rstoma. 
Proc. Boston Soc, Nat. Hist., 12, 1868-1869 (1869) pp. 97-98. 

1869c. Siredon, a larval Salamander. ( Abstr.) Amer. Nat., 2, 1869, p. 493. 
MartIn dbl Campo, Rafael. 

1932. Dermophis mexicanus (Dum. et Bibr.) (Apendiee to *'Nota aeerca 
de la faistologia de la piel de Dermophis mexicanus Dum. y Bibr.*’ 
by L. Ochoterena.) A^l Inst. Biol., 3, No. 4, 1932, pp. 369-870. 

A description and eynonomy of Dermophu mexicanus. 

1934. £2 organo de Bidder en Bufo marinus L. Anal. Inst. Bid. 5, No. 1, 
1934, pp. 49-64, text figs. 1-4. 

1986a. Contribueicmes al conodmiento de la fauna de Aotopan, Km* IV. 
Vertebrados observados en la epoca de las secas. Anal. Inst. Bid., 7, 
Noe. 2-3, 1936, pp. 271-286, figs. 1-7. 

Amblystoma tigrinum, Soaphtopua hatnmondi muUiplicatua, Bufo 
aimua, arenieohr, Rana montemmae and R. pipiena. 
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198tt>.Lo« hatmdofl y reptUes atgun lot oodicet y relatoa lie lot ftatigiioi 
m^oeaot* Axiel. lott. Biol., 7. 1986, pp* 488-81% figiL 1481 

1837. Oontribudon al conocimiento de lot betradot y leptilet del valle 
del Meiquital, AnaL Biol., % No. 1«5, Iw, pp. 880465, 
figs. 1-5. 

AwhlyBUma ii(frinui^ (MSipua bM6L Scapkiopui hammmdi 
mtdtipUcatw, Bufo nmua, Hyla amiieohr, H, eximia, Rana num- 
teMumae and R. verde,^ 

1840a. Los Vertebradoe de P4ticuaro. Anal. Inst. Bid., 11, No. 8, 1816, pp. 
481-408. 

Lists Oedipua heUii, Bathysiredan dumeriU, Byla exhma and Bona 
pipina. 

1840b. Nota acerca de algunos vertebradoe de las lagunas de CSempoala y 
8U8 alrededores. Anal. Inst. Biol., 11, No. 2, 1040, pp. 741-748, 1 fig. 
Lists Rhyacoairedan dUamiram, H^fla laftanin, and Rom pipians. 

1840c. Una observadon del desarrollo de Tamodaetyhta nUidua. Anal. 
Inst. Biol., 11, No. 8. 1940, pp. 745-746, 1 fig. 

1841. Ensayo de interpretacidn del libro und4dmo de la historia general 
de 1 m cosas de Nueva Espafia, de Fray Bernardino Sahagun m. 
Los Mamiferos. Anal. Inst. Biol. 12, 1841, pp. 489-506. 

A few amphibians mentioned. 

1842a. Reladon de algunos peces anfibios y reptiles de Masatl4n, Sin. Anal. 
Inst. Biol., 12, (2) 1842, pp. 758-761. 

1848b. Anfibios, Reptiles y Aves de la regidn de Haujuapan de Le6n, Oax, 
Anal. Inst. Biol. Mexico, XIH, No. 1, 1842, pp. 851-355. 

A few amphibians mentioned. 

MAxrfNBK GsACXAnA, Manttbl. 

1881. CatdogoB de la flora y la fauna del Estado de Oaxaca. Emp. del 
Estado. 1891 pp. 1-84 (Batradoe 88-84). 

A number of species listed. 

Mbabns, Edqab Audcanimbb. 

1007. Mammals of the Mexican Boundary of the United States. U. S. Nat. 
Mus. Bull. No. 56, pt. 1, 1007, pp. xv-f- 530, figs. 1-126, pk. 1-18. 
Mentions some amphibians of the Mexican boundary. 


HnUiAKK. 

1873. Der AxoloU. Natur. (Ule und MtUler), 21, Bd. 1872, pp. 244-246. 
MXHKBlf, BlSSIUS. 

1880. Venueh eines Systema der Amphibien. Tentamen ssrstematls 
amphibiorum. Marburg, pp. xv-f-181,. 1 pi. 

Mwfws, Robsbt. 


1060. BMAerkungsn fiber die von Blerm Dr. K. Lafrents in Mexiko 
geeammdlten Amphibien und Rentilien. (In) ^Beitrige sur Heipe* 
tologie Mexikos.’^ Abb. Ber. Natur. Heima&. Naturw. yw. 
Migckbuig, 6, No, % 1000, pp. 158-161, 8 text figs. 


Okiginal description ol Oymfiapia mvlMUotUa ooxaooe. Abo die- 
eiMM Bufo compaoBKa, ElauBiefodaeiym ruaytoamp ByHa ao tmk , 
N. hfreniri, H. aimichiraati, Rana pipiena, ana JB. ifumbfumiie. 


UmamBB, HoSMsy, and Wocgwranrr, Wxext. 

1080. ^neuer Laofafeoedi afis Mmdko. Zool. Ans^ 84, No. 840, Aug. 36, 
1880, pp. 286411. 

^r^^sifreiitsf b dsMibed, from Deabito da loa leones, Mesdoo. 
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m 


Unm, B. 

IW. Fortpflaniung der Kolbenmouche aus Mexiko (Axolotl) in Paris* 
Zool. Garten, 6, 1866, pp. 362-353, and 7, 1866, p. 166. 

1876. Ueber Fortpflanzung der Amblystomen im pariser Museum. Zool. 
Garten, 17, 1876, pp. 886-381. 

Millbi^ Lots, and Milleb, Alden. 

1636. The northward occurrence of Bufo calif orrUctu in California. Copeia, 
No. 3, Nov. 16, 1936, p. 176. 

Mivabt, St. Gbobos. 

1887. On the axial rireleton of Urodela. Proc. Zool. Soc. Lfondon, Apr. 
28, 1887, pp. 266-278, several figs. 

Mentions some points on the skeleton of the Mexican Axolotl. 
Mooquabd, M. F. 

1899a. Reptiles et batradens recueillis au Mexique par M. Le6n Diguet 
en 1896 et 1897. Bull. Soc. Philom. Paris. (9), 1, No. 4, 1888- 
1899 (1899) pp. 154-169, pi. 1. 

Describes as new Rana trUohata, Hyla rudis and HyUola Digueti, 
The following are discussed: Rana lecontei, R. nunUezumae, 
Jffypapachtia variolocua, Hylodea auffwti, Leptodaetylua caUgi- 
noaua, HyUola Bocowrti, HyUola eximia, Hyltola ataufferi, Bufo 
marinua, B. compactilia, B. alvariua, Scaphaopua dugeai. 

1899b. Contribution a la faune herp4tologique de la Basse California. Nouv. 
Arch. Mus. Hist. Nat. Paiis^ (4) 1, 18M, pp. 297-343, pis. 11-13. 

The following are mentioned or discussed: Hyla regiUa, H.plicata, 
H, ataufferi, H, eximia, H, baudinu, H, vermoaa, H. arenicolor, 
H, nigropunctata, Agalychnia caUidryaa, Triprion petaaatua, Bufo 
cocdfer 7, Scaphiopua oouckU, Descril^ the genus HyUola and 
refers bocourti, Hyla ataufferi, Hyla pU&Ua, and Hyla regiUa 
to it. 

Mohi, John Luthxb. 

1941. Protosoanios parasitos de cincuenta Hyla eximia Baird, capturadas 
en Coyoacan, D. F., Mexico. Rev. Soc. Mex. Hist. Nat. 2 (4), pp. 
261-266. 

Moobb, John Albxanoeb. 

1944. Geographic variation in Rana pipiena Schreber of eastern North 
America. Bull. AMNH 82 (S), pp. 345-376, text figs. 1-3* pis. 61-66, 
tables 1-6. 

Moobb^ Pracr J. 

1900. Post larval changes in the vertebral articulations of Spelerpes and 
other salamanders. Proc. Acad. Nat. Sd. Philadelphia, 1900, pp* 
613-622. 

The vertebrae of Oedipua variegatua and Spelerpea helUi are 
discussed. 

Mulaix, STANunr. 

1937. Notes on Leptodaetylua labiaUa (Cope). Copeia 1, pp. 72-73, fig. 

Mulaxh, StanxiBT, and SATjBBBram, Dwxoht. 

1938. Notes on the eggs and habits of Hyiwpachus cunsus Cope. Copeia 2, 
p. 90. 

MOlibb, F. 

ISro. Katalog der im Museum und Universitatakabinet su Basel atifgesteU- 
ten Amphibien und Reptilien nebst Anmerkungen. Verb. Katurf . Oes. 
Basel, 6, 187Bpp. 661-709, pis. 1-3. ^ 

Siredon piacffctmia and SpeUrpea vanegatua are listed. 
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teplodactylm (aiwMW«*» t' P>«aidlo M Miwthn 

Meixwt, J. W. VON. « . „ ^ i v 

1866. Beitr&ge m Geachic^, 

Staaten, Canada imd Mexiko. Voi*^ ^ ^ 1«M>. (%ooiOii# Ton 
Amphibien), Vol. 8^ W>. 6l»4aa. . . ^ ^ 

i^orta adiriia is dswibsd M new by £g?r 

Salientia are listed, 7 Catidata« and 1 Apoda. wta Oilita^ 

is a list vi neeinienB ocdbKited oe nteiw^ a oo96ifO|||M| l6 niOA ari^ 
dent. The list is especiatbr iiintruitwoiwiy.f^ v » 

M Gnoaoa & ’ ^ 

tm. Notes on Faeifie coast Tritunm. Copsla^ Nc. ^ iMt KM^ pp« 
77-82. 

Deals with TrUwm ioroiia. 


Nicholls, Gnonon £. 

1916. The structure of the vertebral oohtinn bt l ; Anim niHM90|fa|Ma 
and its importance as a basis of elamincation. Phis. i4iiMi. 8oe. 
London, 128 (1915-1916), pp. 8(M», figa A-D. 

Nibdsn, FIutz. 

1913. Gymnophiona (Amphibia Apodo). Das Tierreieh, UeL 87, 1918, 
pp. X + 31. 

Mexican species described. 

1923. Anura I. Subordo Aglosea und PhaoeroflosM, Seetio. 1, Arcafera. Das 
Tierreieh, Lief. 46, 1923, pp. xxxii + 5m. 

Mexican species described. 

1926. Anura II. Engystomatidae. Das Tierreieh, lief. 49, 1986, pp. 

XVI -f- 110. 

Mexican species described. 

^OBL% O. K. 

1918. The amphibians collected by the American Museum Expedition to 
Nicaragua in 1916. BuU. Amer. Mus. Nat. Hist., 88, Art. 10, June 
80, 1918, pp. 811-847, pb. 14-19, figs. 1-6. 

1921. The anterior cranial elements of Oedipus and certain other salaman- 
ders. Bull. Amer. Mus. Nat. Hist. 44, Art. 1, March 18w 1981, pp. 
1-6, pis. 1-2. 

The skull of Spelerpes lepromm is figured. 

1922. The i^logeny of the Salientia I. The osteology and the thigh 
musculature; their bearing on clasSifioation and phytogeny. Bml. 
Amer. Mus. Nat. Hist., 46, 1922, pp. 1-87, pb. 1-28. 

1984. Some neotropical batrachians preserved in the United States National 
Museum with a note on the secondary sexual characteis of these and 
other amphibians. Ph>c. Biol. Soc. Washington, 87, Feb. 21, 1924, 
pp. 65-71. 

Befers Byla fieUehmanni to Cefifrobits0s. 

1985. An outline of the relation of ontogeny to phylogemr wjthin the 
amphiMa II. Amer. Mus. Nov«, No. 166, IftU^ pp, 1-10. 

1987a. The value of life history data in the study of the evcihition' of the 
* amiMbia. Ann. New York Acad, gel., 80, Obt. 81, 1987, pp. 81»U8^ 
pi# 9. 
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1027b. Th6 plethodo&iid salamandare; soma aapeota of their evolution. 
Amer. Mus. Nov., No. 249, 1927, pp. 1-26, figs. 1-10. 

1981. Biology of the Amphibia. McQraw-Hill, New York, 1931, pp. 
xm^77, figs. 1-174. 

Refers to certain Mexican species. 

( k mmumsfA, Isaac. 

1932. Nota acerca de la Jiistologia de la piel de Dermophis mexicanus Dum. 
y Bibr. Anal. Inst. Biol., 3, No. 4, 1982, pp. 303^, text figs. 1-9. 

Ownm,fAum A. 

1987. Notes on a eoUeetton of amphibians and reptiles hom the state d|f 
Colima, Mexico. Oee. Papers Mus. Zod., Ifniv. Mkhi^i |fo. 88% 
Nov. 20, 1987, pp. 1-28, pL 1, text fi|^ 1. , ^ 

Dkeossea Bufo mamuB, B. marmormu, B. $imm, tepiodai^plm 
melanonoiua, EleuiherodaetyluB menconm, Ptemohyla foAen$^ 
Affotychnii dacnufohr, Hyla bauditm, H. smthii^ B. tmtdosa, 
Hypovachus oxyrhinua, Microhyla uita, Roma ptpiena, and R. 
puaiuloaa, 

Obtok, Graob. 

1943. The tadpole of Rhmophrynua doraalis. Occ. Pap. Mus. Zool. Univ. 
Mich., 472, pp. 1-3, pi. 1. 

Osborne, Henry Leslie. 

1900. A remarkable axolotl from North Dakota. American Naturalist, 34, 
No. 403, July 1900, pp. 551-562. figs. 1-4. 

1901. On some points in the anatomy of a collection of uolotls from 
Colorado, and a specimen from North Dakota. American Natura- 
list, 35, No. 419, Nov. 1901, pp. 887-902, figs. 1-6. 

Mentions the Mexican axolotl. 

Owen, Richard. 

1844. Characters of a new species of Axolotl. Ann. Mag. Nat. Hist., 15, No. 
88, July, 1844, p. 23, 1 fig. 

Axolotes a generic designation said to have been used by Cuvier 
first. Axolotea guttatw given as a new name for Siredon mexi- 
canus; Axolotea maculata a new species described from *ln 
Mexico, in fiuviis Sierrae Madre, Chihuahua, lat. 26^ 6' N., long. 
106* 5(y W.^’ 

Pancrri, Paolo. 

1867. Gli axolotl recati per la prima volta in Napoli. Nuov. Cimento., 
27, 1867, pp. 826428. 

1868* Gli axolotl recati per la prima volta in Napoli. Rendic. Acoad. Sd. 
fis. Mat. Napoli 7, 1868, pp. 50-51. 

1869. Intomo agli Axolotl cresciuti nell’Orto Botanico. Rendic. Accad. 
Sci. fis. Mat. NapoU. 8, 1869, pp. 147-148, 167-168. 

PARXHt, H. W. 

1927. A revision of the frogs of the genera Pseudopaludicola, Physalaemus, 
and Pleurodema. Aim* Mag. Nat. Hist., (9), 20, No. 118, Oct. 1927, pp. 
450-478. 

Discusses PUvrodsma mexieana (zs Ekutherodadylui mexicanm) 
Biooehi and Paludicola (Lhmrua) nUidm. Of the first, he states 
^^-^ferred to this genus (Pleurodema) rather than to PAyaolaemus 
on account the Sbeeiaee of any tarsal tubercle; its real posHion 
is still uncertain.” 



^4 Tot U»iw»iwrr Sdnoia 

m A monograph of the fcogo of 1h* family Moa. 

Mg4. pp. vfii + a08,flg8.1-«r. . 

Me^oan forms discussed : SfypopaeliM Mifffwifw sis* 

ffom and M. usku 

fESTAumn, Emil. 

1878. Beltraa sur Kenntniss des Verdauungskanals von Sren pbeifomiis. 
Verb. Pby8.-medic. Oes. JVUrsburg, N. P., 12, 1878, pp. 88-102. 

PSfXSRS, W. 

1863. Bemerkungen mit Ober versehiedene Batradiier, namentUeb Ober dis 
OHginal-Exemplare der von Schneider und Wiegmann besehriebenen 
Ar^ des soologischen Museums su Berlin. Monatdb. Akad. Wiss. 
Berlin, 16, Feb. 1863, pp. 78-83. 

Comments on Bufo eampaetiUE, B. horrib&M, B. vaUieepi, B. eria^ 
tatua and B. mamoreua. 

1860. Eine Mittheilung Ober mexieanische Amphibien, weldie Br. Berken- 
busch in Puebla auf Veranlassung des Hm. Legationsraths von 
Schloser dem soologischen Museum gesandt hat. Monatsb. Akad. 
Wise. Beriin, Dec. 1860, pp. 874-881. 

lAtepmia niiidua, Hykhdea BarkmbvaekU and Hyla microtia are 
described as new. Rana haleema, B. morUetumae, Ryla eximia, 
Bufo compacHKa and Engyaioma mezica$ium are discussed or 
listedo 

1871a. Ueber neue Amphibien (Hemidaetylus, TJrosaura, Tropidolepisma, 
Creophis, Uriechis, Scaphiopus, Hoplooephalus, Rana, Entomoglossus, 
Cb^ignathus, Hylodes. Arthroleptis. Phyllobates, CephomantSi), des 
Zoologisehen Museums. Monatsb. Preuss. Akad. Wiss. Ber- 
^ Kn, 1870 (1871), pp. 641-652, pis 1-2. 

1871b. TTeber einige Arten der heretologischen Sammlung des Berliner so- 
ologischen Museums. Monatsb. Akad. Wise. Beriin, 1871, pp. 644- 
662. 

States that Ryla microtia Peters rsByb miotympanum Cope. 

ISTOa. Eine Mittheilung Ober neue Amphibien des Kgl. Zoologisehen Mu- 
seum (Euprepes, Acontias, Typhlops, Zamenis, Spilotes, Oedipus). 
MonatA. Akad. Wiss. Berlin, Aug. 1879, pp. 774-779, pi. 1. 

Spalerpea (Oedipua) tn/tiseafus described from Haiti. Probably 
referable to a Mexican form. 

1879b. Ueber die Eintheilung der Caecilien und ins besondere Ober die 
Oattungen Bhmatrema und Oymnopta. Monatrf>. Akad. Wiss. Beriin, 
Nov. 24, 1879, pp. 924-943, 1 pi. 

Comments on Dermophia mexieanua and Oymnepk mvUiplicaia 
(from Veragua). 

1888. Neoe Art der urodelen Batrachier, Spelerpes (Oedipus) yucatanus, 
n. yp,, aus Yucatan (Central America). Sits. Oes. naturf. Pr. Berlin, 
Nov. 21, 1882, pp. 137-188. 

PHiLmAim, J. M. 

1867a. Bur la r4g4n4mtion des membres cher Paxolotl (Sfren pfret/omis) 
Compt. Rend., 04, 1867, pp. 1204-1206. 

1867b.Ott the fegeneration of the limbs in the Axolotl (Siren idseiformis). 
Ann. Mag. Nat. SBst., (8), 20, 1887, p. 140. 

I887c.8ur la rMnfratiim dM membres cbes Paxolotl (Stnsn piadformia). 
Atm. Bet. Nat,, Z 00 U mt. 8, 7, 1807, p, 288. 


Tatum: MraoAK AMPsamouxnr sj(6 

1871 Exp^mooe moatmnt I’influenoe et h temp&ratun aur la rapiditi 
dtt ^veloppement dea Axolotla. Arch, de Phyaiol., 4, 1871-72 (1871), 

Putt, Jun. 

1084, qratematic atatus of ESeutherodactylua latrana (C!ope). Aoaer. 
Mid. Nat, 16, No. 1. 1834, pp. 89-01. 

PoncHBT, Qbobq. 

1872. (p^veloppement des leucocytes ches les embryons d’axolotls.) CSompt. 
Rend, et M6m. 8oc. Biol. Paris, (5), 2, 1870 (1872) (Compt. RanA), 
p. 59. 

1876. (Remarque sur I'hydropsie abdominale chez Taxolotl.) Compt. Rend, 
et M6m. Soc. Biol. Paris, (6), 1, 1874 (1875), C. R , pp. 139-140. 

PsocioB, Joan B. 

1921. On the variation of the scapula in the batrachian groups Aglossa and 
Arcifera. Proc. Zool. Soc. London, pp. 197-214. 

(Putnam, F. W.)? Editor. 

1808. Siredon, a larval salamander. American Naturalist, 2, No. 9, Nov. 
1868, p. 493. 

Comments on an article of O. C. Marsh. 

1869. New salamander. American Naturalist, 3, No. 4, June 1869, p. 222. 
Mentions a salamander Thoritis pennatrihus (sic) and attributes 
the name to Cope. 

Rathxb, Hitr. 

1929. Bemerkungen liber den Achotl oder mexikanischen Proteus. Meckel’s 
Ark. Anat. Phys., 1929, pp. 212-222. (Also see Feniss., Bull. Sc. Nat. 
21, 1830, pp. 476-477.) 

Rbinhardt, J., and L^kbn Ch. 

1861. Bidrag til Kundskab om Brasiliens Padder og Krybdyr. Vidensk. 
Meddel., Natur. Foren. Kjobenhavn, Pt. 1, No. 16-15, 1861, pp. 143- 
242, pis. 3-6. 

Original description of the genus HyleUa. 

1862. Bidrag til det vestindiske origes ox navnligen til de danskvestindiske 
oers Herpetologie. Vidensk. Meddel. Naturh. Foren. Egobenhavn., 
No. 10-18, 1862, pp. 153-290. 

Certain Mexican species mentioned. 

Richardson, C. H., Jr. 

1912. The distribution of Hyla arenicolor Cope, with notes on its habits 
and variations. American Naturalist, 46, No. 560, Oct. 12, 1912, pp. 
605-611, 1 map. 

This species is reported from certain localities in Mexico. 

Roaro, Dandbic Nmro. 

lOffi. Estudio de la sangre de la Rana montezumae. Anal. Inst. Biol., 9, 
1938, pp. 861-364, fig. 3. 

Roaro, Danibl Nieto, and Batalla, Ma. Auoustina. 

1986 dJontribucidn al estudio hematol6gioo de Dermophis mexicanus, Dum. 
‘ y Bibr. Ardb. Lat. Amer. Card. Hema., 5, No. 6, July-Aug., 1986, pp. 
188-190, figs. 1-10. 

R8hrio, W. 

1876. Ueber den Axolotl in Cefangschaft. 25ool. Qart., 6, 1876, pp. 314-316. 
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RovntosA, Joas. 

1888. El camaleoB de Tabasco. La Naturakaa* (8)» I, Ctnd. 2-4, 1888, pp. 
155-168, pi. 15, figs. a-e. 

RhinapkrynuB donaliB is treated. 

Rutrvin, Ausxandbb Q. 

1912a. The amphibians and reptiles collected by the University of Michigan* 
Walker esqaedition in southern Vera Cra, Mdxico, Zool. Jahrb., 82, 
No. 4, 1912, pp. 295-832, j^. 6-11. 

Reports Dermophis tnexicanm, SpeUrptm vamgatw, Rana 
auatricola, R. palmipes, Leptodaoiylvs oaliginoeui, L. cIbUabm, 
EngyBtomotm puatulo^w, Bujo valUcepi, B. niarinM, Rhinophryniu 
doraaUa and Hyla baudini from Veracrus. 

1912b. On some amphibians and reptiles from the state of Vera Crus, 
Mexico. Fourteenth Rep. Miwigan Acad. Sci., 1912, pp. 290-281. 
Lists Spelerpea variegaius, Rana ptdmipes, Leptodaetyhu eaUgU 
nosus, Bufo vaUiceps and Hyla bavSim. 

1913. The local distribution of the reptile-amphibian fauna in southern 
Vera Crus and its bearing on the origin of the savannahs. Ann. 
Ass. Amer. Geog., 2, 1913, pp. 41-48, pis. 13-16, 


Sacc, F. 

1870. Les exolotls du Jardin des Plantes. Bui. Soc. Se. Nat. Neuchatel, 8, 
1870, pp. 192-193. (Possibly published in 1^). 

Salvin, Osbirt. 

1860. On the reptiles of Guatemala, Proe. Zool. Soc. London, Dec. 11. 1860, 
pp. 451-461, pi. 32. 

Bufo nebuRfer reported in Mexico. Hyla holochlora (= Agalychm 
^ moreleiii) is described. 

Sandebs, Ottts. 

1938. Report on the collection of seventeen species of amphibians in 
Mexico. Proe. Texas Acad. Sci., 1938, pp. 18-20. 

Hie following species are listed or discussed: Hyla battdinii, H. 
aiaufferi, H, venulosa, H. miotympanum, Hylela (sic) picta, 
LepiodaeiyluM melanotUB (sic), EleutherodaetyluM rhodoptU (sic), 
SyrrhopM (sic) campi, Hypopachua cuneus, Rana pijnens, Bufo 
marinus, B. valUceps, B. punclatus, ScaphiojntB hammondi ftiuRi- 
pUcatuB, 8, couchR, Triturus ^kallerii and Oedipua platydactylua. 

SCANTIS, LiDNI Dg. 

1870. Sulla riprodusione degli Axolotl del Mexico awenuta nel Laboratorio 
di Anatomie compatata e Zoologia delle R. UnivmitA di Ro^. 
AtU. R. Aecad. d. Liimi, 21, 1870-1871 (1870), pp. 896407 (Bstratto) 
in, Annuar. Soc. Nat. Modena, 6, 1872, p. 62. 

ScHAsuNSsr, Hans. 

1930. Na^trag sum Katalog der Wolterstorff-Sammlung im Museum fOr 
Naturkunde und Voigeschichte su Madgeburg. AMi. Ber. Mus. 
Naturfc. Verges. Nat. Wat, Magdeburg, 7, 1, IW, pp. 8147. 

t)kmhtyhi$ (sic) kaUerli, Amblyaioma mewieamtn, A. Rgnmm 
pgdageoi, A. (Rhuacottredon) giUmka/ni^ A. dumanK (de), Oad^ 
O. macrim (de). 

B0tump Sjml fjmm&H. 

1922. The amfdiibiaas and reptiles of Loww Califmia and the atiibboi^ 
ing falaadi. Bull Asm. Urn. Nat. Hist 46, Art. 11, Baa. 7, 1922, 
pp. 607«?07, pii. 1747; figs. 1-18. 
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Bairach^epa alietmiiuB, B. leueapw, Plethodon erMoiet, 
AnettUa lugwm lugvbfia, Scapkiopns coumU, 8. hammandi, Bufo 
pmctatus, B, bcreaa halophuna, Hyla arerUcolor, H. regiUa and 
Rem aurora draytoni, 

1936. Guatemalan salamanders of the genus Oedipus. Zool. Series Field 
Mus. Nat. Hist., 20, No. 17, Oct. 31, 1936, pp. 136-166, 6^. 13-19. 
The type description of Oedipus flaviventris. The following spe- 
cies of Oedipus are listed from Vera^s: piatydaetyluB.nJeienSg 
hneolua, townsendi, chiropterus, hellii, pennatidus, cephcuicus, and 
gadovU, 

1941. The amphibians and reptiles of British Honduras. Zool. Ser. Field 
Mus. Nat. Hist. 22 (8), pp. 475-610. 

ScHMnyr, K. P., and Owens, David W. 

1944. Amphibians and reptiles of northern Coahuila, Mexico. Zool. Ser. 
Field Mus. Nat. Hist. 29 (6), pp. 97-115. 

Schmidt, Oscar. 

1867. Deliciae Herpetologicae Musei Zoologici Cracoviensis. Beschreibung 
der in K. K. Museum su Krakau befindlichen von J. v. Warszewics 
in Neu-Granada und Bolivia gesammelten ungeschwanzten Batrachier. 
Denk. K. K. Akad. Wiss. Math-Natur. Class, Wien, 14, pt. 2, 1857, 
(1858 ?), pp. 237-258, pis. 1-3, figs. 1-27. 

The t 3 rpe description of Bufo simus from Panam5. 

SCHNEIDBR, G. 

1940. Der Einfiuss des Nervensystems auf die Regeneration der Glied- 
massen der Axolotl. Bull. Acad. Sci. U. S. 8.R., Ser. Biol., 3, pp. 
388-404, figs. 

ScHOKBEaoxR, Mabkwabt. 

1880. Zur Zucht des Axolotl in aquarium. Isis (Russian), 6, 1880, pp. 
371-372. 


Schultzs, Max. 

1867. Ueber die Metamorphose der Axolotl, im pariser Pflanzengarten. 
Vehr. nat. Ver., preuss. Rheinl. Westphalia, 24, 1867, Sitzb., p. 35. 

SCLATEB, P. L. 

1871. (Remarks on the so-called Axolotls in the Society's Gardens.) Proe. 
Zool. Soc. London, pp. 41-42. 


Semper, C. 

1878. Ueber ein Methods, Axolotl-eierderzeit zu erzeugen. Zool. Anz. 1, 
1878, pp. 176-179. 

1879. Ueber das Eierlegen des Axolotl. Vehr. Phs^a-Med. Gcs. Wihraburg, 
N. F., 13, 1879, Sitib. f., pp. 41-42. 


SsuBAT, L. G. , , 

1899. Concemant la Fauna de les lacs et de valle de Mexique laouets. 
Revista Soc. Cient "Antonio Alzate,” 1899, 12, pp. 66-70. 

1900. Sobre la fauna de los lagos y vall^ 

Naturaleaa (2), 3, Cuad. 6-6, 1900, pp. 403-106 (TYanslatiott of the 

preceding ai^e). 

Bkedon Hu^ldti, Siredon tigrinum, Siredon DummUt and 
htyeioma figrina. 


37-41008 



m 


Thb Uinvwiirir SoDfiKCS BiTZiUffitK 


Shav, Obobqb. 

179S. The Naturallete MieceUany^ 1708| pie. 8484M4. 

The type deeoripuon of Gynnut meopieoniit. The plates are drawn 
by Fmerio P. Nodder. 

1802. General Zoology or E^matic Natural History. Vol. 8. Pt. 1. pp. 
vii 4-312, pis. 1-86; Pt. II, pp. vii + 318-015, pn. 87*140. 

Treats of Sisrtn iMciformu and Cf^rinm tn$xiemu»; Bona 
caiesbeiana is describ^. 

SuEviK, Joseph R. 

1026. Notes on a collection of reptiles and amphibians from the Tree Marias 
and Revillagigedo Islands, and west coast of Mexico, with descrip- 
tion of a new species of Tantilla. Proc. California Acad. Sci., (4), 15, 
No. 3, pp. 105-207, pi. 22, Apr. 26, 1026. 

Hyla regiUa is reported from Cerros Island. 

1028. The amphibians of western North America. An account of the 
^cies known to inhabit California, Alaska, British Columbia, Wash- 
ington, Oregon, Idaho, Utal^ Nevada, Arisona, Sonora and Lower 
C^ifomia. Occ. Papers California Acad. Sci., 16, Sept. 15, 1028. pp. 
1-152, pis. 1-23. 

Lists the following species from Sonora: Scaphiopm couckU, Bafo 
(dvanuB, B, pynctatus, B. woodhotuU, Hyla arenicolor and Rana 
pipiens. From Baja California, Tritunu taro9^, BatraehaiBp$ 
attenuatua Icttcopus, Enaatina eroeeater, Scapkioj^ hammanaH 
eouckii, Bufo pmctatus, B. bcreaa htdophUua, Hyla regiUa, H^ 
arenicolor and Rana aurora drayionn. 

Smith, Hosabt Mina. 

1038. Notes on Reptiles and amphibians from Yucatan and Campeche, 
Mexico. Occ. Papers Mus. Zool., Univ. Michigan, No. 388, Oct. 81, 
1038, pp. 1-22, pi. 1. 

Birfo marinuB, B. vaUicept, Triprion peiaaaiiiM, Hyla baudmU and 
Hypcpachua cuneuB are listra from YucatAn; Rhmophrynua 
dofioM, Bufo marinua, B. valUcepa, Engyatomopa puatuloaua, 
LeptodikUylua labiaUa, L, meUmonotua, Agalychma dacmcolor, 
Hyla haminR, H, hquax, H, ataufferi, H. unaerwoodi, H. venvlom, 
Hypopachua euneua, Microhyla elegana, Rana palmpea, R, pipiena 
are lu^ed from Campeche. 

1080a. An annotated list of the Mexican amphibians and repUles in the * 
Carnegie Museum. Ann. Carnegie Mus., 27, Mar. 14, 1030, pp. 311-320. 
The following species from Mexico are listed: Oedioua ballii, 
Scavhiopua hatnmondif Bufo vaUicajfa, Lepiodaciylua malanonotua, 
Hyla bautUmi, H. regtUa, Rana pipiena and B. iarahumaraa. 

1088b. Mexican herpetological novelties, Proc. Biol. Soc. Washington, 52, 
Dec. 15, 1080, pp. 187-106, pis. 1-2. 

Type descriptions of Eleutherodactylua apatulaiua and Anotkeea 
(new genus, the genotjrpe Anotkeea eoronata). 

lOOOo. Notes on Mexicin reptiles and amphibians. Zool. Series Field Mus. 
Nat. Hist. 24, No. 4, 1030, pp. 15-85, figs. 4. 

1041a. OoUectlni Mexican reptiles and amphibians. From Expl. Field Work 
of the SmithMiiian Inst. 1040 (1041), pp. 35-38, figs. tt41. 

1041b. Snakes^ frogs and bromelias, Chicago Nat., 4, No. 2, 1041, pp. 85-48, ill. 
OeiUpm platydact^ua. O. rufaaeena, Hyla atauferi^ IT. bawHmi, 
B. vammaa are meotkmed. 
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1948* Siun^ry ^ the coUectione of snakes and crocodilians made in 
^der the Walter Rathbone Bacon Traveling Scholarship. 
Froe. U. 8. Nat. Mus., 93, pp. 393^, figs. 13-16, pirS. 

1944a. Additions to the hst of Mexican amphibians and reptiles in the 
Carnegie Museum. Aim. Cam. Mus., 30, pp. 89-92. 

Numerous species listed. 

1944b. Notes on a small collection of reptiles and amphibians from Tabasco. 
Mexico. Joum. Warfi. Acad. Sci., 34 (6), pp. 164-160. 

Smith, Hobabt M. and Niotbr, Waltbb L. 

1944. Alfredo Dug^' types of Mexican reptiles and amphibians. Anal. 

Nac. Cienc. Biol. 3 (1 and 2), pp. 179-233, pis. 1-7. 

Smith, W. H. 

1877. The tailed amphibians, including the Caecilians. Detroit, 1877, pp. 
1—168. 

SoxoLOTF, I^MBTBio and Caballebo, Eduabdo. 

1933. Primera contribucion al conocimiento de los parasites de Rana mon- 
tezumae. Anales del Institute de Biologia, 4. (1), pp. 15-21, 7 figs. 


Speab, John C. 

1872. Reports of explorations and surveys, to ascertain the practicability 
of a ship-canal between the Atlantic and Pacific Oceans, by way of 
the Isthumus of Tehuantepec. D. Report on the geology, mineralogy, 
natural history, inhabitants and agriculture of the Isthmus ofTehuan- 
tepec. Chapter V. Natural History. Cold-blooded vertebrateia de- 
termined by Edw. D. Cope. Washington. 42d Congress, 2d Sees., 
Senate Exec. Doc. No. 6, p. 137. 

^'Batrachia— Systoma ustum, Cope (Engystoma Mexicanum, Pe- 
ters). Bufo agua, Bufo sternosignatus, Gthr. Hylodes rhodopis, 
Cope.” 


SPBNcam, J. W. 

1883. Beobachtungen uber das Leben des ajolotl in Mexiko. Biol. Cen- 
tralblatt. 2, pp. 80-83. 

1886. Zwitterbildungen bei Amphibien. Biol. Centralblatt. 4, No. 8, pp. 
236-241. 


Staitbie, a. 

1942a. Ueber den Brustschulterapparat sowie die hypoxonische Rumpfinus- 
kulatur bei den Amblystomidae und Hynobiidae. Rev. suisse Zool. 
Geneve 49, pp. 241-246. 

1942b. Ueber den Brustschulterapparat \md die hypoxonische Rumpfinus- 
kulatur der Urodelen, ins b^ndere bei Hynobius peropus Boul. und 
Strewn mexicanum Shaw. Rev. Suisse Zool. Geneve 49, pp. 451- 

558, figs. 


SnSJNBCBB, Lbonabo. 

A new tree toad from Costa Rica. Proc. U. 8. Nat. Mus., 30, June 4, 
1906, No. 1471, pp. 817-818. 

Hyla pMebodes {zxHyla underwoodi Botdenger) is described. 

1910 The amphibian g^eric name Engystoma untenable. Proe. Biol. Soe. 
Washington, 23, Dec. 29, 1910, pp. 165-168. 

Oastrophryne u$ta and elegans listed. 


HooB of thrae new batrachians from Costa Rica and Panama, 
r. 8. Nat. Mus., 41, No. 1867, Aug. 14, 1911, pp. 285-288. 



$86 Till! Vwftmm SoatucB 


tftfX A DAW BD 60 i 66 of tNltnichiMI litOttl 

Biol. So^^aahingtoB, 31^ Juno 3#^ PP^ 

Describes Syrrop^ui eaimpi ftom BrowwiBo# Tolii. 




SrEJNEOEi^ Lbosabd and Basboub, Thoma«. tow, 

J917. A check list of North American Amphibians and RaptilSi. 
1917, pp. iv, 5-129. 

1928. Idem. 2nd edit. 1938, PP»x+ 171. 

1933. Idem. 3rd edit. 1933, pp. xiv -f 185. 

1939. Idem. 4th edit. 1939, pp. xvi-h207. 

List the amphibia of Baja California. 


lit adit 


StORBR, TftACY I. 

1925. A synopsis of the Amphitna of California. Univ. CaHfomia Publ. 
Zool., 27, 1925, pp. 1-8^, pis. 1-18, text figs. 1-42. 

Illustrations of several species which also occur in M4xico. Certain 
species mentioned as occurring in Baja California. 


Bteauch, a. 

1870. Revision der Salamandriden-Gattungen nebst Beschreibung einiger 
neuen oder weniger bekannten Arten dieser Fhmilie. M4m. Acad. 
Imp. Sci. St. Petersbourg, (7), 16, 1870, pp. 1-109, pis. 1-2. 

Stuart, L. C. 

1934. A contribution to a knowledge of the herpetological &una of £1. 
Petdn, Guatemala. Occ. Pap. Mus. Zool. Univ. Mich., no. 292, 
June 29, 1934, pp. 1-18. 

Gcatrophryne elegans discussed. 

1935. A contribution to a knowledge of the herpetolc^ of a portion of the 
Savanna region of central Pet^n. Guatemala. Mim. Pubi. Univ. Mich. 
Mus. Zool., No. 29, 1935, pp. 1-56, pis. 1-4, map 1, text fig. 1. 

1940. A new Hypopackw from Guatemala. Proc. Biol. Soc. Washington, 53, 
Fd>. 16, 1940, pp. 19-22. 

Nominal mention of Hypapachw euneus, varioUmu, and 
oxyrhmua. 

1941a. Two new species of Eleutherodactylw from Guatemala. Proc. Biol. 
Soc. Wash. 54, pp. 197-200. 

1941b. Another new Hypopachu$ from Guatemala. Proc. Biol. Soc. Wash- 
ington, 54, Sept. 30, 1941, pp. 125-128. 

Mentions the tadpoles of Hypopachm cunsiis mgrorstiduldfus 
from Yucatan. 

1943a. Descriptions of two new species of Pleetrohyla Broodii, with com- 
ments on several forms of tadpoles. Occ. Papers Mus. Zool. Univ. 
Michigan, No. 455, Jan. 5, 1942, pp. 1-14, figs. 1-4. 

Forms compared with P. aagorum and motudoi of Chmpas. 

1942b. Una descrij^dn preliminar de las provindas bidticas de Quatemala, 
lundada soore la distribucidn del genero salamandiuio. An. Soc. 
Geogr. Hist. Guatemala, 18, (1), pp. 29*88. 

1943a. Comments on the hemtofauna of the Sierra de los Cndittiiiatanes. 
Occ. Pap. Mus. Zool. univ. Mich. 471, pp. I-W, pl» 1, taUss MTAp- 
1-7, map 1. 

1948b Taxoncmilc and geograi^c comments on Quatemalan aalamandeirs of 
the gemw (kdipim. Mise. PuU. Mua. Zool. Univ. Mieb. M, pP* 148, 
14. 
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BvmoMutft , Frakcois 

1873. Coup la distribution geographique des Reptiles au Mexique 

Arch. 8ci. Phys. Nat., Vol. 46, pp. 233-^. 

1880. ^ntribucidn a I'Histoire naturelle du Mexique. 1. Notes but une 
O^^tion de ^ptiles et de Batraciens de la parte occidentale de 
llsthme de Tehuantepec. Bull. Soc. Zool. Fr., 5, 1880, pp. 162-190. 


^1882. Enumeracion de los batracios observados en la parte oriental y. 
mmdional de la Republica Mexicana. La Naturaleza, 6 Entrega 5, 
1882, pp. 78-82, and Entrega 6, 1882, pp. 83-84. 

^pfumopa ^ncanus, Oedipus r^escens, 0. carhonarius, 0. salvini, 
S^lerpes belli, 8. chiropterus, 8. cephalicus, 5. Itneolus, Thorius, 
pir^tulus, Bujo agua, B. intermedius, B. stemosignatus, B. 
valltceps, B. christatus (sic) B. canaliferus, ? B. argdlaceus, B. 
a^fer, Rhinophrynus dorsalis, Engystoma ustum, Microphryne 
(Pmudicola) vustulosa, Syrrhopkus lepras, 8. cystignathoides, 
Hylodes Utl^ytes rhodopjs, H. griseus, ? Hylodes eonspicUlatus, 
Hylodes {^hodytes) podiciferus, Lihyia rugulosa, Hyla myoiytiu 
panum (sic). Hi bistincta, H, spilomma, H. staufferii, ? Hyla 
lichencsa, H» eximia, H. baudirui, Hylella piatycephala, Agalychnis 
caUidryas, Cystignatus (sic) melanonotus, ? Leptodaetylus 
echinatvs, ? Lepit^ciylus caUginosus, Cystignatkus labiaUs, C. 
albilabris, C. caUginosus, C. gnudUs, C. fragiUs, Rana haledna, B. 
(Ranida affinis), ? Rana vaUianti, ? Rana maculala. 


1881. Note additionelle a la premiere contribution a lliistoire naturelle 
du Mexique. Bull. Soc. ^ol. France, 6, 1881, pp. 231-232. 

Oedipus rufescens, 0. carbonarius, Bufo coccifer, Hyla miotym- 
panum, Hylella piatycephala, lAthodytes podiciferus, Synhopus 
lepras, Cystignathus perlaevis, C. labialia are listed and discus^. 

1881- 

1882. Contribucion a la historia natural de Mexico. I. Notas acerca 
de una coleccion de reptiles y batracios de la parte occidental del 
istmo de Tehuantepec. La Naturaleza, 5, Entrega 16. 1881, pp. 268- 
270; Entrega 17, 1882, pp 271-286; Entrega 18, 1882, pp. 287-293. 

Rhinophrynus dorsalis, Engystoma ustum, Bufo agua, B. sterna- 
signatus, B. valUceps, B. argillaceus, B. canaliferus, Microphryne 
(Paludicola) pustulosa, Cystignathus melanonotus, C. graalis, 
Rana haledna, var. berlandien ? Rana (Ranvla) affinis, Hylodes 
(Lithodytes) rhodopis, H, sattaei, Hyla ^rugulosa, H, (Srnuisca) 
baudinh, H. staufferi, Oedipus Salvini, Siphonops mexicanus, Bufo 
cocdfer, Cystignathus labiaUs, C, yerlaexns, Hylodes {LithodyUs) 
podiferus, Syrrhophus lepras, Hylella piatycephala and Oedipus 
rufescens. « 

This is a translation from the French article, translated by D 
Manuel Uri>ina. There is an "Adicion a la memoria anterior. ’’ 


Sutton, Gn)iK» Miksch and Pettinoill, Olin Sewall, Jb, 

1042. Birds of the Gomes Farias region, southwestern Tamaulipas. Auk, 
60, pp. 1-34, pis. 1-6. 

Tanneb, Vasco M, 

1930. A study of the genus Scaphiopus; the spade-foot toads, Great Basin 
Nat., 1, No. 1, July 25, IC^, pp. 3-26, pis, 1-3. 


Tausobekbao, Db. 0. 

1804. Bibliotheca Zoologica 11, Vol, 4. Leipsig, 1804, p. 3546. 

Refers Siredon dumeriKi, Hwmboldtu Hdienoides, memoama flsei- 
fomis, and to AmblysUma tigrinum. 



Thb Univ»B81w SoxuroB BtiUiiHPtK 


Tatuml Edwabd Habbzsok* 

29M. Notet cm type speoimeoa of rcptiloa 

Dug^ M^mfoui^juato, Mttdeo. Copeii» Nd. S, Ally 90, UKU, 

p, W. 

AmbyUnm aUamkmi reported. 


1087a. New epedee of Amphibia from Medeo. Tnma. Eaiiaas Aoad. Sei., 80, 
1086, (1987), pp. 84&. 863, pie. 141. 

Original deeoriptione lof Leptodaeiyiue oeckbnietik, BlmUhero» 
daetylue pygmaew, J8. hobartemUhi. The epedee mUkU ie 
dieeueeed. All are figured. 


1987b. New epedee of hylid froge from Mexico with oommente on the rare 
Hyla bietineta Cope. Pi^. Biol. Soe. Washington, 60, Apr. 21, 1087, 
pp. 48-54, pis. 2^. 

Timm descriptions of Hyla roberimertenti, Hyla pm(nym. Hyla 
erytkrommaesidhd^mxmioaoi Hylabiatineta. All spedes figure 

1038a. Notes on the herpetological fauna of the Mexican state of Soncwa. 
Uniy. Kansas Sd. Bull., 24, No. 19, 1986 (Pub. date Fhb. 16, 1988), 
pp. 475-508, pi. 48. 

The following species are reported from Sjmora: SeapkiapuB 
ccuchiL Bufo alvarius, B. pmetatue, Hyla artmicohr^Bana pipietu, 
Ptemokyla fodiene, Mtcrohyla oUvaeea, Bufo wooahoum, B. ifio*- 
nhfie and B. compactUU. 


1968b. Notes cm the herpetological fauna of the Mexican state of Sinaloa. 
Univ. Kansas Sci. Bull., 24, No. 20, 1986 (Feb. 16, 1988), pp. 505-^, 
pis. 44-46. 

Discusses Scaphiopus eouchu, Bufo marmue, B. punetaius, B. tml- 
licepi. Leptodactjfiua oecidmtdbi, Ptemokyla fodiene, DiagUna 
ipaiulata, Affalychme daenieol^ Hyla baudmii, H. rnnithi, Micro^ 
hyla oUvaeea, Kama pipiens. The toad Bufo keltoygi is described 

as new. 


1988a. Concerning Mexican salamanders. Uni. Kansas Sd. Bull., 25, No. 14, 
1088 (July 10, 1880), pp. 2504118, pis. 24-29. 

S pe descriptions of the followinfs qpecies appear: Ambyetoma 
nUdH, Oampiis giganieia, O. em^i, O. altamontanue, 0 . manm, 
0,mberUi,0,fMdtidentatu», The following are discussed: Bhyc^- 
eoebredon aUamirani, Oedipue beUU, 0. lejprotue, 0. orizabenmt, 
O. eepkaUeue, 0. ehiropterua, O. pennatulus, 0, meolui, O. ealvinii 
(ssBoUtogloiea faviventria [Shmidt]), 0. pUUydaetyUte and 
Oymnopie rntdlipUcata oaxacae, 

1089b. New epedee of Mexican tailless Amphibia. Univ. Kansas Sd. BuO., 
25, No. 17, 1088 (mailing date July 10, 1039), pp. 885406, pis. 80-41, 
text figi. 1-2. 

IVpe descriptions of Hyla richardd, H, arboreeeandene, Mleuihero^ 
dactykte eaetorum, B, natator, Rtma demmadreime. All ^pedes 
are ngured. 

19800. FTogs of the Hyla edmia group in Mexico, with descriptions of two 
new ^pej^. Ui^.^iasas Sd. Bull., 25, No. 19, 1988 (J^ 10, 1980), 

Tyjfe de^ptions of Hyla eardenad, Hyh unigkUmm* Byfs 
eemMo, Hyla ewpkorbiaeea, Hyla lafrenlei and iTylci reylBa are 
listed cnr dmnmeeL Figures are given of most of tfie spades. 

1980d. A new facemelisd frog. Copeia, No. 2, July 12, 1989, pp. 07-1OO, fig. 1* 
Hyla bromelbm is described and figured. 
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UMOaA new (^atJwrodaetsdid frog from Mexico. Proc. New Endend 
Zool. aub. 18, Jm. 24, 1940, pp. 13-10, pie. M. 

TVpe deeciiptira of EleutherocUtctvhu batraehybu from Miqui- 
huana, Tamauhpas, M&dco. 

1940b. A ww Rhyaeotiredon (Caudata) from western Mexico. Herpeto- 
logica, 1, No. 1, Jan. 29, 1940, pp. 171-176, pi. 17. 

Rhyacoairedon riyularit is described as new. This and Bhyaeo- 
wredon oltatnirani are figured. 

1940C.A ner^romeliad frog from northwestern Michoacan. Copeia, No. 1, 
Mar. 30, 1940, pp. 18-20, fig. 1. , 

Hyla smaragdma is described and figured. 

1040d.Two new anuran amphibians from Mexico. Proc. U. 8. Nat. Mus.. 
89, No. 3093, 1940, pp. 43-47, pis. 1-3. 

Describes Syrrhophus smithi, Hyla dendroacarta. Both species are 
figured, including the tadpoles of the latter. 

1940e. A new Syrrhophus from Guerrero, Mexico. Proc. Biol. Soc. Wash- 
ington, 63, Oct. 7, 1940, pp. 95-98, pi. 1. 

Syrrhophus pipilans is described and figured. 

1940f.New species of Mexican anura. Univ. Kansas Sci. Bull., 26, No. 11, 
1940 (Nov. 27), pp. 385-405, pis. 43-44, text figs. 1-8. 

Type descriptions of Hyla hazelae, Hyla robuatofemora. Hyla 
robertaorum, Syrrhophus latodactylus and Eleutherodactylus vo- 
cdUa appear. 

1940g. New salamanders from Mexico with a discussion of certain known 
forms. Univ. Kansas Sci. Bull., 26, No. 12, 1940 (Nov. 27), pp. 407- 
439, pis. 45-48, text figs. 1-6. 

Contains type descriptions of the following i^cies: BoUloglosaa 
dimidiata. Thorius puhnonaris, Thorius narisovalis, Ambystoma 
bombypetia, Ambystoma amblycephala, Ambystoma ordinaria and 
Siredon lermaensis. All are figur^. Ilie following are mentioned 
or ^scussed: Thorius pennatulus {z=: Thorius troglodytes and 
Thorius dvbitus), Siredon meodcona and Siredon dumerelU, 

1940h. Herpetological miscellany No. I. Univ. Kansas Sci. Bull., 26, No. 15, 
1940 (Nov. 27), pp. 489^71, pis. 53-63, text figs. 1-7. 

Type descriptions of Bufo gemmifer, Bujo masatlanensis, Tomo^ 
dactylus anyustidigitorum, Tomodactylus macrotymparutm. Micro- 
batrachylus new genus, Microbatrachylus albolabris. Micro- 
batrachylus oaxacae, Microtrachylus minimus, Hyla mcUmomma, 
Hyla forbesi, Hypopachus cunew rUgroreticulatus, Hypopackus 
ovis, Hypopachus alboventer. Hypopachus maculatua and Hypo- 
pachus caprimimus. The following species are discussed: Miero- 
oatrachylus pygmaeus, M, hobarismithi, Hyla arborescandens, H, 
erythromma, Hypopachus (genus). Hypopachus cuneus cwicus, 
Microhyla elegans, M. olivacea. The new species and certain of 
the others are figured, 

19401. A new frog from the Tarahumara Mountains of Mexico. Copeia, 
Dec. 27, 1940, No. 4, pp. 260-263, fig. 1. 

Type description of Eheutherodaciylus tarahumaraensis from Mo- 
jarachio. Chihuahua, Mexico. 

1941a. New plethodont salamanders from Mexico. Herpetologica, 2, No. 3, 
Mar. 25, 1941, pp. 67-65, figs. 

Contains type descriptions of BoUtoglossa vngwdentis from Cerro 
San Felipe, Oataca, and BoUtoglossa orborea from near Tianguis- 
tengo, Hmlgo. The premaxillary teeth of BoUtogfrma smithi are 
figured. 



m 


Tk» Vmmamt Soamm BvuMgm 


«p. (tsS. SifrrhMhtk taObdoic- 

^jktB, Tamothetu^ maerotympmmm w iMilktea or dioouMod. 
raiim ore glyon of Eleuih«r6(tactyh$ occUmUMi, M. $akatar, 
M. caleUr9m, tho new epeeiee. and the yariour qmiai of Thorinu^ 

mie.New amphibians from the Qdbart Mi Smith Mexieaa ooUeetions. 
UniT. K a ns a s Soi. BuU^ 27» pt. 1, No. S« Dec. 15, tMl, pp. 141«ld7, 
pis. 7«U» text fig. 1. 

Type descriptions are dven BolUoffio$m nigromaeulata^ BoUto^ 
glokm occiamUaUg, mliiofdogga xotoeoieoe, BcUtoglonm fri^ro- 
flavegceng, BUvUherodactylm dmoccnccUit, JtUuthgrodaetylui 
matudUri. All of the q>ecies are figured. 

1942a. Tadpoles of Mexican anura. Univ. Kansas Sd. BulU 38, pt. I, No. 8, 
May 15, 1942, pp. 87*«, pis. 1^. 

Tadpoles of Oenus q>.7, PUeirohyla maiudai, Apolychmt docm- 
color, A. calUdryag (egn), SGophioput imUtipBcaiuB, Bona pnsfu* 
lo8U9, R. numiegtimag, Hypopachug oaiprimimug, H. MoverUer, 

1942b. The frog genus Diaglena, with a description of a new species. Univ. 
Kansa s Bull. 28, pt. 1, No. 4, May 15, 1942, pp. 57-85, pis. 4-5. 
Type description of Diaglena reticulata with a discussion of the 
gmius and of Diaglena gpatvlata. 

1942c. New tailless amfdi&ia from Mexico. Univ. Kansss Sci. Bull., 28, 
pt. 1, No. 5, May 15, im, pp. 87-89, pfa. 8-9. 

iSrpe descriptions of the following appear: Mietobatraehylug 
mantanug, M, imitator, EletUheroaaetylug maedougalH, Centro^ 
leneUa vmdMma. /fyfa rogeUae. Discussions of spedmens of the 
follow^ : Bleutherodactylug mexicanug, CentroleneUa fieigch^ 
manni, Hyla leueophyUaia, and Hyla phaeota. Most of the 
species are figured. 

19^.New C^udata and Salientia from Mexico. Univ. Kansas Soi. Bull., 
28, pt. 2, No. 14, November 15, 1942, pp. 295-828, pis. 25-29. 

The follawing new qgecies are described: Bynhophug modegttu 
firom Paso del Rio, Colima, Hyla beltrcmi, Tapadiula, Chiapas, 
Bleutherodactylug boBvari, Ixtapan del Oro, Mexico, Eleuthero* 
dactylug decoratug, Banderi^ Veracrus, Bleutherodactylug hidaU 
goeneig, near Tianguistengo, Hidalgo. 

1943a. A new Hylella from Mexico. Proc. Biol. Soc. Washington 58, pp. 
49-52. Hylella OMteea described. 

1943b. A new ambystomid salamander adapted to brackiah water. Copeia 3, 
pp. 151-158, figs. 1-3. 

AmbygUma gubealeum described. 

19i3c. Herpetcdogical novelties from Mexico. Univ. Kansas Soi. Bull., 29 
(2), pp. 343-861, pis. 28-27. 

BeUtifglogga eoehnmae, Rhyaeogitedon leorae, Bufo peniexug, 
Bufo nayarUengig, Tomodaetytue gXboUbm, Sytrhopiug neoulogug 
and MieroKyla maeatlanengig are deseribed. 

19#la.A new genus and species of Mexican l^Ud frogs. Univ. Kansas Sd. 
Bull, 30 (1> (8), pp. 41-45. 

Ptychohyla addpovenifig deserSbed. 

sl9Alb.A new ambystomid salamander from the plateau regioii of Mesioo. 
^ Unit. Kansas Sd. Bull., 90 (1) (5), pp. 57-81, pi. 8, 

Afnbyetoma gfxmukmm desmfi>e<|. 

itNMe. 11m hylM genus dcrod^lr comments on Meategnfi^^ Univ. 
Kansie SdTBuB.* 89 <l> (8), pp. 8889, pi. 9. 

Aerodytee in/hta d ss crib s d . 
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locatira <rf cntw herpetologiesl and other type apeeimens. 
Univ. KauM So, BuU., 30 (I) (11), pp. 117-187. 

ItMde.llie genm of plethodont ealamanders in Mexico, Pt. I. Univ. Kan- 
jae Sci. BuU., 30 (1) (12), pp.. 180-232, pb. 12-18, Cn. 1-2. Defines 
the new jsenera OhirapterotrUon, Paeudoeurycea Parvtmolae and 
Magnadxgita. 


TATixm, Edward H. and Knobloch, Irvinq W. 

1940. Report on an herpetological collection from the Sierra Madre Moun* 
tains of Chihuahua. Proc. Biol. Soc. Washington, 53, Oct. 7, 1940, 
pp. 125-130. 

Lists Bufo simus, Hyla arenicolor and Rana pipiena. Mentions 
Ambyatoma larvae. 


Tatlor, Edward H. and Smith, Hobart M. 

1945. Summary of the collections of amphibians made in Mexico under 
the Walter Rathbone Bacon Traveling l^holandiip. Proc, U. S. Nat. 
Mus. 95 (3186), pp. 521-613, pis. 18-32, figs. 58-61. 

One himdred forty-six species discussed. Eight new forms are 
described: Rhyaconredan zempoc^enaia, Ambyatoma lacuatria, 
Bolitogloaaa cephalica mbrimembria, Bufo anguatipea, Eleuthero- 
dactylua conapicuua, Eleuiherodactylua avocdia, Syrrhophua ru- 
brimaculatua and Acrodytea modeata. 


Tatlor, Edward H. and Wright, John Svarsz. 

1932. The toad Bufo marinua (Linnaeus) in Texas. Univ. Kansas Sd. 
Bull., 20, No. 12, 1932 (Oct. 1), pp. 247-249. 

Bufo vMxriaua mentioned in Mexico. 


Tbortmeobb, Wiluam Bernhard. 

1870. (Exhibition of living specimens of the Axolotl.) Proc. Zool. Soc. 
London, 1870, pp. 160-161, figs. 1-2. 

An axolotl and a transformed specimen are figured, purporting to 
be Siredon mexicanua. 


Trrdon, Carlos CunTA. 

1921. Datos para una Monographia de la fauna Erpetologjica de la penin- 
sula de la Baja California. Mem. Soc. Cien. Antomo Alzate, Tomo 
39, pp. 161-171. 

Numerous species listed. 

1930. La Hyla eximia Baird. Anales del Inst, de Biologia, I, (2), pp. 47-50. 
figs. 1-4. 


Tkst, Erb«ick Cleveland. 

1898. A contribution to the knowledge of 
Hyla regilla. Proc. U. S. Nat. Mus., 


the variations of the tree frog 
21, No. 1156, 1898, pp. 477-492. 


Pl. 39. ^ ^ 

Hyla curia and Hyla regilla laticepa are placed m the ^)rnon 3 rmy 
of Hyla regSla. 


Tkvis, Llotd. 

1944. Herpetological notes from Lower California. Copeia, 1, pp. 6-18, 
figs. 1-2. 

TOrOx* Anafin. . 

1872 A mmrikoi Proteus vagy Axolotl, Termfaset. 4 efv. 1872, ISss., pp. 
* 186-19L 
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ia77a.Do]gasotok a kloisvari t. agyelem ^letriaovatUiii iaUaatebdl. . U. 
Sidvetalakulaaok a 8iredon pueiformk. Sejtaibtsu Adat aiillati 
sierveset 8s6vetfejiad4stanalios. Ikddl. MuMum finrlat. £vk5ni3rv. 
Uj Folyam. n. K5t. eiam. 1877, pp. 144-170 (with a Clennan ab- 
stract). 

1877b. Oberblick des ungarischen Textes liber formative Diggereniirungen 
in den Embryonalsellen von Siredon pisdformis. ibid. pp. 171-172. 

1877c. Tiber formative Differenskimgen in den Embryonalsellen von Bimdon 
pisdformis. Ein Beitrag sur Histiogenese dee Tierorganismus. Arch. 
Mikr. Anat., 13, 1877, pp. 758-783. 

Tschxtdi, Johank Jacob von. 

1838. Classification der Batrachier mit Beriidcrichtiinmg der foorilen Thiere 
dieser Abtheilung. Mem. Soc. 8ci. Nat. Neu^atel, 2, 1839, pp. 1-100. 

TVrmr, Victor Chandlbb. 

1941. Data on the life history of Ambystoma tigrintim calif omiense Gray. 
Copeia, No. 1, Mar. 25, 1941, pp. 1-4. 

States that Ambystoma tigrinum caUfomiense has been artificially 
hybridised with S. tnexieanum. 

1942. The species of Californian Triturus. Copeia, No. 2, July 10, 1942, 
pp. 85-76, pis. 1-5. 

Twmr, Victor C., and Eluot, H. A. 

1934. The relative growth of the amphibian eye, studied by means of 
transplantation. Joum. Exper. 2k>ol., 68, 19M, pp. 247-291, 22 text figs. 
Siredon mexicanum mentioned. 


Valliant, L. 

f876. Sur la ponte des Axolotls transform^s. Bull. Soc. Philom. Paris, 1876, 
pp. 13-15. 

Van Dbnbtjboh, John. 

1896a. A review of the herpetology of Lower California, Part II, Batrachians. 
Proc. California Acad. Sci. (2), 5, 1895 (Jan. 15, 1896), pp. 558^1. 
The following species are listed: ffyla regilla, H. curta, Seophi- 
opus couchii, Bufo punciatus, Batrachoseps attenualus and Pleiho-^ 
don croceater, 

1896b. Additional notes on the herpetology of Lower California. Proc. 
Calif. Acad. Sci., (2), 5, 1896, pp. 1004-1008. 

1905. The reptiles and amphibians of the islands of the Pacific Coast of 
North America from the Farallons to Cape San Lucas and the Revilla 
Gigedos. Proc. California Acad. Sci. (3), Zool. 4, No. 1, June 18, 
1005, pp. 1-40, pis. 1-8. 

Hyla regiUa is reported from Cedros Island, Baja California. 

Van Dsnburob, John, and Slsvin, Jobvh R. 

1914. Reptiles and amphibians of the islands of the west coast of North 
America. Proc. California Acad. Sci., C4), 4, Dec. 80, 1914, pp. 
129-152. 

Lists Batrachoseps attenuates and Autodax lugubris from Los 
Coronados Istands; and Hyla regiUa from Cedros Islaild. 

1921. A list of the amphibians and reptiles of the peninsula of Lower OaE- 
fomia, with notes on the species in the coUection of the Acadstoy* 
Proc. California Acad. Sci., (4), 11, No. 4, July 8, 1931, pp. 4943. 
The following species are listed or discussed: Bairealumpe at- 
tenuaius, Plethoaon croceater {Anddes lugubris lugubris), 

r is couchii, Bufo boreas halophilus, B. punetatus, ATpIs fsgmi^ 
arenicotar, and Rana draytoaL 
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VwuaoK Aimrso Luis. 

1804. ^og^fia y estadistica del estado de Zacatecas. Geograf. Esiadist. 
Repubhca Mezicana, Vol. 16 (Mexico), 1894, pp. 1^. 

Lists Rana halecvM, S^phiopua Holbrookii, Hyla eximia, Hyla 
veraicotor, Hylodea laticepa, Bufo aqua, B. anomalua, B. inter* 
mediua, B. ChilenaU. ^ ^ ^ 

Vkasoo, Job£ Mabia. 

1879. Description metamorphosis y costumbres de \ma especie ntieva del 
genero Siredon. La Naturaleza, 4, 1879, pp. 209-233, pis. 7-9. 

1880. Anotaciones y observaciones al trabajo del Sr. D. A. Weismann 
sobre la trasformacion del ajolote mexicano en Amblistoma. La 
Naturaleza, 5, Entrega 3, p. 58; Entrega 4, pp. 69-74; Entrega 5, pp. 
76-84. 

TTie author’s name appears on the covers of the various entregas 
but not with the title of the articles. 


VSTIER, B. 

1877. Ober die Umwandlung des mexicanischen Acolotl in die Amblystoma- 
form. Nach A. Weismann. Sitzber. Ges. Isis Dresden, 1876 (1877), 
pp. 28-29. 


ViLLAOA, Manuel M. 

1879. Dict6men acerca del trabajo anterior. La Naturaleza, 4, 1879, pp. 
234-236. 

Remarks on Velasco’s article (1879) on Siredon tigrina. 


VioN, Rene. 

18(59. Les Axolotols, compte-rendu d’une le^on de M. Aug. Dumenl. Bull. 
Soc. Linn. Nord France, 1, 1866-67 (1869), pp. 421-431. 

VX7LPIAN, A. 

1867. Sur la reproduction das membres chez I’axolotl dans le cas de poly- 
dactylie acquise. Bull. Soc. Philom. Paris, (6), 4, 1867, p. 117. 

Waoleb, Johan. 

1828-1833. Descriptiones et leones Amphibiorum. 3 parts. 36 pits.; pt. 1, 
1828; pt, 2, 1830; pt. 3, 1833. 

Siredon axolotl, pi. 20. 

1830. Natiirliches System der Amphibien mit vorangehender Clasafication 
der Saugethiere und Vogel. Ein Beitrag zur vergleichender Zoologie. 
Munchen, Stuttgart und Tubingen, 1830, pp. 1-354. 

Walker, Charles F. . . , , ni.- i. 

1938. The structure and systematic relatira^ips of ^ 

nua, Occ. Papers Mus. Zool., Umv. Michigan, No. 372, May 25, 1938, 
pp. 1-11, figs. 1-3. 

Believes the genus worthy of family rank. 

WmaMANN, De. August. t • • tow 

1872. Ueber den Einfluss der Isolirung auf die Artbildung. Leipzig, 1872, 

pp. 

Probably not Siredon mexicana, 

1876. Ueber die Umwandlung de® Amblye- 

toma. Zeit. wiss. Zool., 25, Heft 3, suppl., 1875, pp. 297-334. 

Treats of Siredon mexicanua, 

1876 Axolotl u. Amblystoma. Zool. Garten, 17, 1876, pp. 1-8. 
im. On the change of the Amblyatoma. Ann. 

Rep. Smithsonian Inst., 1877 (1878), pp. 349-875. 



588 


The UNmasHY Science Buuubtin 


1880. IWormaclon del ajolote Mexieano en Ambliatoma per e! 8etior 
Doctor Augueto Weismaim. Traduoido del Aimiial Beport of the 
Smith. Inst., 1877, por el Sr. Miguel Peres. La Naturmlesa, 8, En- 
kega 2, 1880, pp. 31*42; Entrega S, 1880, pp. 48417. 

Wbenbe, P^ks. 

1804a. Ober einige Novitaten der herpetologisohen Sammlung des Wiener 
loolog. verg. anat. Inst. Zool. Ans. 17, No. 446, May 7, 1804, pp. 
155-157. ♦ 

IVpe description of Bufo UUeralis from Tehuantepec. 

1804b. Bemerkungen liber die nord-amerikanischen Rana-Arten. Jahresb. 
natur. Ver. Magdeburg, 1803 (1804), pp. 123-136. 

Rana monletumae, R. virescens aphenocephala are listed from 
Mexico. 

1896. Beitrap zur Kenntniss der Reptilien und Batrachier von Central 
Amerika und Chile, sowie einiger seltener Schlangenarten. Verb. 
Zool.-bot. Ges. Wien, 46, 1806, pp. 344^, pi. VI. 

Agalychnia moreletti, 

1903. Ueber Reptilien und Batrachier aus Guatemala und China in der 
Zoologischen Staats-Sammlung in Miinchen, nebst einem Anhang 
liber seltene Formen aus anderen Gebieten. Abh. Bayer. Akad. 2, 
22, 1903, pp. 343^, pis. A figs. 

Describes Spelerpea doffletnt. 

WneiNBRSHKlM, R. 

1877. Das Kopfskelet der Urodelen, ein Beitrag sur vergleichenden Anato- 
mic des Wirbelthier Schadels. Morph. Jahredb. 3, pp. 352-448, and 
pp. 450^548, pis. 19-28. Published separately in Leipzig, 1877, pp. 
1-187, pi. 9, 

Spelerpes sp., perhaps vennatulus, pp. 427, 482, 408; pi. 21, fig. 48; 
pi. 24, fig. and SpeUrpes minimus, p. 544, Veracnis. 

1878. Zur Anatomic des Ambl 3 r 8 toma Weismann. Zeit. wise. Zool., 32, 1878 
7, pp. 216-236, pis. 11-12. 

1879. Anatomie der Gymnophionen. 1879, pp. 

1880. fiber die vermehrung des Os centrale im Carpus u. Tarsus des Ax- 
olotls. Morf. Jahrb., 6, 1880, pp. 581-583, 1 pi. 

WaMBB, H. H. 

Luttgless salamanders. Anat. Anz. 12, pp. 182-192, 7 text fifi. 
WoLmsToarr, Willy. 

1925. Katalog der Amphibien-Sammlung im Museum fiir Natur und Heim- 
atkunde su Mamburg. &ster Teil; Apoda, Caudata. Abh. Ber. 
Mus. Naturk. Heimat. Natur. Ver. Magdeburg, 4, No. 2, 1025, pp. 
231-310. 

Reports q;)ecimena of **Ambly$iima tigrmum** from M4xico. These 
inaude perhaps several species. 

1930. Zur Bystematic und Biologie der Urodelen Mezikos. In ^Beitiige 
jhir Herpetologie Mexikos.'^ Abh. Ber. Mug. Naturk. Heimat. Natur. 
Ver. Magdeburg, 6, No. 2, 1930, pp. 120-140, IS text figiu 

Treats of Amby$t<ma iiprmum, A. tsgrimim usloscoi (type de- 
scription: ai^mrently cfoscribed twice two different authors m 
thb work. A eortection on page 145 statsi that the original 
refeience in the Lafrents artiefe should read ^^Ambly9iama tiipv 
mm tmla$c0i WoH. instead of AnU>ly9tama ityrinum vm$om 
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robsp. noy.” A. mexi^num, A. dumerili, A. (Rhyacomedcn) 
auamtram, Oedtput belli, and Diemyctylua kallerti (described as 
new). 


IWl. Ueber Diemictylus kallerti Wolt. Zool. Adz. 94 (1/2), pp. 13-17. 
Wow), Wallace F. 

1935. Encounters with the western spadefoot, Scaphiopus hammondiit with 
loS-l(^ a albino larvae. Copeia, No. 2, July 16, 1936, pp. 

A specimen seen near Ensenada, Baja California. 

Woodall, Habold T. 

1941. A new Mexican salamander of the genus Oedipus, Ccc. Papers Mus. 
Zool., Univ. Michigan, No. 444, July 18, 1941, pp. 1-4. 

Oedipus mosaueri is described. 


Wright, E. Percival. 

1861. Notes on the anatomy of the alimentary system of the axolotl. Nat. 
History Review, 1861, pp. 60-67, 1 pi. 


Yarrow, Henry Clay. 

1883. Descriptions of new species of reptiles and amphibians in the U. S. 
National Museum. Proc. U. 8. Nat. Mus., 5, 1882 (18^), pp. 438-443. 
Original description of Bufo heldingi, 

1883. Check list of North American reptilia and batrachia, with catalogue 
of specimens in U. S. National Museum. Bull. U. S. Nat. Mus., No. 
24, 1882 (1883) (fide Storer), pp. vi -f 1-249. 

The following species are listed from Mexico: Rana halecina 
berlandieri, R. montezumae, Scaphiopus couchii, S, varius varius, 
Spea multiplicata, Hyla arenicolor, H, eximia, H. regilla, H. curia, 
Bu}o vcdliceps, B, leniiginosus cognaius, B, speciosus, B, beldingi, 
B. punctatus, B. debilis, Amblystoma mavortium and Siren lacer- 
tina. 
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